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ABSTRACT 
Background: The United Nations’ Millennium Development Goal (MDG) 4 aims to reduce child mortality by two-thirds 
globally by 2015.
1
 Clean water, basic sanitation, and hygiene education are some of the most effective ways to prevent 
child disease and death.
 2 
Therefore, access to clean water and adequate sanitation are critical in addressing problems 
related to child morbidity and mortality. While there is a need for physical resources, improved water and sanitation 
facilities alone do not necessarily result in their appropriate use or adoption of good hygiene behaviors. Therefore, it is 
important to determine the water, sanitation, and hygiene (WASH) practices as well as the contextual, psychosocial, and 




Methods:  Key WASH literature and World Vision Zambia’s WASH program were reviewed and used to develop a 
mixed-methods survey which was administered to 100 households in the Makungwa district of the eastern province of 
Zambia. Communities and community-specific sample sizes were selected using random sampling, and households were 
selected using random walk sampling. Interpretation was provided by local volunteers. Survey results were compared to 
other data sources for validation and analyzed using chi square tests and logistic regression. Findings were presented to 
community members for feedback and district partners to encourage policy and practice changes.  A retrospective power 
analysis revealed that the sample size was not adequately powered to have a 95% confidence level to detect a significant 
difference between two groups.  
Findings: Of households interviewed, 87% use improved water sources and use 20.4 L of water/person/day, 54% 
close/cover drinking water storage containers, 15% use improved sanitation facilities, 28% cover pit latrines, 28% use 
soap or ash when handwashing, 41% dry hands hygienically, 81% use clotheslines, and 42% use elevated dish racks for 
drying. Open defecation is estimated to be 24%. Community members identify water-related barriers as consistent 
borehole breakdowns, congestion at boreholes due to high usage, low commitment to borehole maintenance, and a lack of 
a Sustainable Operations and Maintenance Program (SOMaP) shop for spare parts. Sanitation-related barriers include 
unstable sanitation facilities, inconvenient location of latrines, lack of water to clean toilets, animals creating unclean 
environments, and insufficient rubbish pits. There is a high perceived connection between safe, clean water and improved 
health as well as between limited water access, poor WASH practices, and poor child health but a low perceived 
connection between safe sanitation, hygiene practices, and child health. Though none of the individual WASH practices 
were significantly associated with positive child health outcomes, households categorized as performing many (≥8) 
positive WASH practices were significantly associated with a lack of underweight status of children under the age of five 
in the household. Bivariate trends suggest that positive WASH practices have a trending positive impact on child health 
outcomes. Though not statistically significant, stronger odds ratio associating a lack of diarrhea incidence and covering 
water storage containers (OR: 1.87; 95% CI: 0.71, 4.93),  covering pit latrines (OR: 1.58; 95% CI: 0.50, 5.52), dispensing 
water sanitarily (OR: 1.46; 95% CI: 0.54, 4.18), and keeping the household environment clean of fecal matter (OR: 1.41; 
95% CI: 0.55, 3.69) can help to prioritize implementation programs and messages to encourage positive WASH 
behaviors. However, these findings may be a result of uncontrolled confounding factors and should be interpreted with 
prudence. Applying the Integrated Behavioral Model for Water, Sanitation, and Hygiene (IBM-WASH), the overall 
findings have implications for practice and policy including the need to harness political support to advocate for and 
actualize the establishment of a SOMaP shop in the Makungwa district, prioritize funding towards behavior change 
methods that address contextual and technology factors, and enhance program quality to improve WASH practices.  
Conclusions:  The findings identify the current WASH practices, knowledge, perceived barriers and trends of impact on 
child health. Specific policy and practice implications are recommended to improve WASH practices and child health 
through behavior change and quality improvement methodology in the Makungwa district.  
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INTRODUCTION 
Background on Water, Sanitation, and Hygiene (WASH) in Relation to Makungwa District, Zambia 
The United Nations’ Millennium Development Goal (MDG) 4 aims to reduce child mortality globally, 
specifically by reducing the under-five mortality rate by two thirds by 2015.
1
 Diarrhea is a leading cause of morbidity and 
mortality in children under five years old in the developing world, despite being a largely preventable disease. Diarrheal 
diseases are the second leading cause of death after pneumonia for children under the age of five, resulting in 751,000 
deaths globally per year.
2,3
 In sub-Saharan Africa, a child has an 11% chance of dying due to diarrhea by age five.
3
  
Besides mortality, diarrhea is also a leading cause of morbidity as children under five experience a median incidence of 
3.2 diarrhea episodes per year,
4
 and the cumulative effect of chronic diarrhea can be extremely detrimental on a child’s 
physical development as it increases a child’s risk for acute malnutrition and stunting.
5
  Consumption of fecal-
contaminated water is a major route of transmission of diarrhea-causing pathogens and is common in many regions of the 
world lacking infrastructure to guarantee clean water and safe management of human waste. Effective prevention 
strategies include providing access to clean water, basic sanitation, and education of essential hygiene practices. Through 




The strategy of access to clean water is the focus of MDG 7C, which aims to halve the proportion of the 
population without sustainable access to safe drinking water and sanitation by 2015.
1
 Though the world has met the 
drinking water target of MDG 7C, one third of humanity (2.5 billion people) does not have access to adequate sanitation, 
including toilets or latrines,
1
 and over one billion people worldwide practice open defecation.
7
 This lack of improved 
sanitation largely contributes to contaminated drinking water and increased exposure to fecal material and its pathogens. 
Therefore, access to clean water and adequate sanitation are critical in addressing problems related to child mortality and 
survival. Access to clean water and safe sanitation facilities have also been shown to increase school attendance, decrease 
poverty, and encourage economic growth.
1
 Consequently, the effect of safe water and sanitation has far reaching effects 
and contributes to the achievement of other MDGs.
1
    
 
In Zambia, child mortality rates remain high. The neonatal mortality rate is estimated at 34 deaths per 1,000 live 
births; the infant mortality rate is estimated at 70 deaths per 1,000 live births; and, the under-five mortality rate is 
estimated at a staggering 119 deaths per 1,000 live births.
8
 At the same time, an estimated 4.8 million Zambians live 
without access to clean water and 6.6 million lack access to sanitation.
9
 Diarrhea is the third leading cause of death in 
children under five in Zambia with an incidence of over 15,000 under-five deaths per year.
10
  Therefore, there are 
potential areas for improvement of child health by preventing diarrhea through the improvement of water, sanitation, and 
hygiene (WASH) in Zambia.  
 
Makungwa district is one of two districts in Zambia that has publicly committed to achieving full water and 
sanitation coverage by the end of 2014.
11
 Full water coverage is defined as the entire population having access to an 
improved, and thus assumed, safe water source within 1.5 kilometers from the household, or approximately within 30 
minutes walking distance. Full sanitation coverage is defined as the entire population having access to improved sanitation 
facilities at the household level.
12
 The Zambian Ministry of Water Supply and Sanitation actively collaborates with 
district-level partners to build and monitor improved water sources and encourage improved sanitation facility 




While there is a need for physical resources, such as piped water systems or toilets, to improve public health and 
community well-being, improved water and sanitation facilities alone do not necessarily result in their appropriate use or 
adoption of good hygiene behaviors.
14
 Despite the high water coverage, diarrhea is still the third most common disease at 
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Makungwa local health posts in children under the age of five where there were 1,332 diarrheal cases diagnosed in 
children under five at Makungwa health posts between January to March of 2014.
15
 To address this burden, the district 
Ministry of Health (MOH) and partners have discussed implementing behavior change strategies to encourage positive 
WASH practices. Before addressing behavior change, it is important to determine the practices and perceptions at the 
household level in order to better evaluate the appropriate use of resources and whether they are being well-complimented 
by hygienic efforts. This information can be used to inform household- and community-level WASH programs as well as 
to accompany the provision and sustainability of the physical resources.  WASH programs that integrate behavior-change 
interventions in tandem with the physical provision of resources have a greater potential to address the WASH-related 
challenges in a community.
14
  
Integrated Behavioral Model for Water, Sanitation, and Hygiene (IBM-WASH) 
The Integrated Behavioral Model for Water, Sanitation, and Hygiene (IBM-WASH) provides a key framework to 
conceptualize the different contextual, psychosocial, and technology factors that affect WASH-related behavior at various 
aggregate levels: habitual, individual, interpersonal/household, community and societal/structural. Though the model 
conceptualizes determinants of behavior, it does include the role that technology plays in influencing behaviors, since few 
WASH practices occur without the intervention of some type of technology or physical resource. This model can 
encompass and apply to the broad spectrum of WASH practices and be used to identify factors to investigate in research 
that affect the adoption of WASH behaviors, to design interventions to promote WASH behaviors and to design data 
collection instruments to measure the effect of interventions and determinants of WASH behaviors.
16 
Integrated Behavioral Model for Water, Sanitation, and Hygiene (IBM-WASH) 
Levels Contextual Factors Psychosocial Factors Technology Factors 
Societal / Structural Policy and regulations, 




and distribution of the 
product, current and past 
national policies and 
promotion or products 
Community Access to markets, access to 
resources, built and physical 
environments 
Shared values, collective 
efficacy, social integration, 
stigma 
Location, access, 
availability, individual vs. 
collective ownership/access 
and maintenance of the 
product 
Interpersonal/Household Roles and responsibilities, 
household structure, 




aspirations, shame, nurture 
Sharing of access to 
product, 
modeling/demonstration of 
use of product 




disgust, perceived threat 
Perceived cost, value, 
convenience, and other 
strengths and weaknesses of 
the product 
Habitual Favorable environment for 
habit formation, opportunity 
for and barriers to repetition 
of behavior 
Existing water and 
sanitation habits, outcome 
expectations 
Ease/Effectiveness of 
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Background on Quality Improvement Methodology 
In addition to behavior change methodology, quality improvement methods are at the early stages of being 
applied to WASH programming, as many WASH programs are operating within larger water and sanitation systems that 
are often lacking in quality. Quality in health programs and health service delivery is defined by the Institute of Medicine 
as effectiveness, patient-centeredness, timeliness, efficiency, and equity.
17
 Quality improvement is a formal approach to 
the analysis of performance and systematic efforts to improve these aspects of quality. However, quality improvement is 
not meant to be a long, formal analysis of data but rather utilized to rapidly identify and prioritize gaps and improvement 
opportunities in order to produce rapid and sustainable changes.
18 
A common mantra in quality improvement is a quote from Dr. Paul Batalden, “Every system is perfectly designed 
to get the results it gets.” Quality improvement methodology embodies this principle by aiming to improve the system to 
produce a quality outcome. The key 
components of quality improvement 
methodology include data measurement, 
understanding the system, limiting 
variability, and eliminating waste to improve 
the system. Data measurement in the realm 
of quality improvement is specifically 
designed with improvement in mind. Data 
measurement can either be applied to an 
entire program or organization but can also 
be tailored to one particular aspect of the 
program that needs an improvement in 
quality. By limiting the variation that 
happens throughout a system and eliminating 
processes that do not add value, systems can 
operate more efficiently and more 
predictably produce the desired outcome.
19
  
Quality improvement methods have been applied to manufacturing 
as well as health care delivery over the past two decades with measurable 
success.
18
 Originally conceptualized and practiced in the manufacturing 
industry as “total quality control,” this business method was designed to 
enable production and deliver services most efficiently while ensuring full 
customer satisfaction. Armand Feigenbaum, the originator of the idea of 
“total quality control,” recommended three primary factors to successful 
quality – quality leadership, modern quality technology, and organizational 
commitment to quality. Kaoru Ishikawa expanded upon this methodology by 
conceptualizing the causal diagram, or fishbone analysis, which helps to 
break down the root causes that effect a final outcome in several layers of 
detail (Figure 1). This type of analysis can be helpful in identifying areas to 
target for improvement. Ishikawa also critically emphasized the 
empowerment of all production staff to perform continuous management over 
the product. This emphasis encouraged staff’s commitment to quality and 
enabled even low-ranking employees to have ownership over the 
improvement of the manufacturing system. In the 1950’s, William Edwards 
Figure 1: Example of Causal Diagram (Fishbone Analysis) 
Figure 2: Model for Improvement  
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Deming further developed this methodology by introducing the Plan, Do, Study, Act (PDSA) cycle for continuous 
improvement (Figure 2).
19
 This cycle takes a similar process to the scientific method in that it provides a process to 
approach a problem and test a potential solution. The problem is first approached by considering the goals for 
improvement and defining what improvement means in that particular problem. Then, the cycle moves into the planning 
phase by deciding what change to make, outlining the objective of the change, and developing a specific plan on how to 
carry out the change - including how to collect data to measure it. After this planning phase, the change is carried out and 
problems and observations are documented. Next, the change is studied by analyzing the data collected, comparing the 
data to predictions, and summarizing what was 
learned. Afterwards, this information is used to 
decide what changes should be made in the 
following cycle. These PDSA cycles continue 
until the desired improvement is achieved and 
sustained. PDSA cycles start with small changes 
that can be rapidly tested, refined, and eventually 
scaled up into a system-wide change (Figure 3).
20 
One of the key models of quality 
improvement that is particularly applicable to 
WASH programs is the Lean method. The Lean 
method focuses on what the “customer” would 
consider of value and if a certain part of the 
process does not provide added value, then it is 
considered “waste” and targeted for improvement 
or elimination. “Customers” of health programs 
include the beneficiaries, donors, implementing 
partners, and program staff. To identify wasteful versus valuable processes, the Lean methodology often implements an 
activity called value stream mapping to physically map out in detail the process as it currently works to identify areas of 
“waste” or things that slow down the process, create duplicated effort, and disrupt communication. The Lean method then 
encourages teams to discuss how this “waste” can be eliminated or improved to encourage a more streamlined process 
producing the desired result. Often, areas of “waste” are improved upon using PDSA cycles to determine better 
alternatives.
19,20 
 Additionally, Lean methodology capitalizes on Ishikawa’s ideology of empowering every player in the system – 
from the front-line worker to the Minister of Health – to improve quality. Lean programs expect every individual in the 
system to be attentive and responsible for identifying waste and areas of improvement. Lean program’s effectiveness can 
be thoroughly increased through the involvement of all “customers,” especially through enthusing and involving leaders 
in the system as well as beneficiaries who are going to be using the “product.”
20
 In the case of WASH programs, products 
may be physical resources such as boreholes as well as less-tangible hygiene promotion interventions. Without this user 
knowledge, programs cannot know what aspect of the product is truly valuable to their front-line “customer.” Moreover, 
their involvement may help to identify new solutions and innovative changes to the current system. This collaborative and 
empowered environment can be instrumental in encouraging sustainable improvement of WASH in communities and 
consequentially, to communities’ health and wellbeing.    
Background on World Vision 
World Vision is a Christian humanitarian organization dedicated to working with children, families, and their 
communities worldwide to reach their full potential by tackling the causes of poverty and injustice. World Vision works in 
Figure 3: Continuous use of the PDSA Cycle to Scale up 
Implementation of Improvements 
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nearly 100 countries, serving all people, regardless of religion, race, ethnicity, or gender. As a leading non-governmental 
organization providing clean water in the developing world, World Vision invests about $90 million per year in 57 
countries. A key focus of the World Vision’s WASH program is to address the MDGs, specifically while addressing the 
needs of local children. 
Over the past 27 years, World Vision has provided 12 million people with the many benefits of clean water. 
World Vision works mostly in rural areas to provide potable water, improved sanitation, and hygiene education so that 
waterborne illness decreases, health improves, and the burden on women and children is lessened by reducing the distance 
to clean water sources.
21
  
The goal of the World Vision Zambia’s WASH program, which started in October 2008, is “to contribute to the 
improved health, nutrition, education, and well-being of 300,000 people, including 100,000 children, living in 16 
community development areas through improved access to safe, sustainable supplies of potable water, adequate sanitation, 
and hygiene by 2015.”
22
 Specifically, World Vision Zambia’s WASH program activities include digging wells and 
drilling boreholes, building latrines, and using a community-driven model to teach communities how to maintain their 
clean water supply and to promote hygiene practices.  
World Vision Zambia’s WASH program has invested in these efforts in order to increase access to water supplies, 
improve sanitation, increase knowledge about hygiene, and to empower communities to take ownership and facilitate their 
own interventions. In order to create a sustainable program, World Vision Zambia has invested in the community and is 
always working to improve its impact on the people it serves. World Vision Zambia continuously monitors successes in 
the communities it serves, and works with community development workers (CDWs) and other community leaders to 





The purpose of this research was to investigate WASH practices and their impact on child well-being in the 
Makungwa district of the eastern province of Zambia. The research was guided by the aims of 1) influencing and 
changing knowledge, attitudes, and practice of the community; 2) informing the practice of World Vision and other 
district WASH programs; and, (3) influencing and inspiring policy to improve WASH practices and child health. The 
specific objectives of this research were to:   
I. determine the common WASH practices among households in the Makungwa district 
II. determine the perceived barriers for households and communities to practice healthy WASH practices in the 
Makungwa district 
III. determine the knowledge level of household members related to WASH practices in the Makungwa district 
IV. determine the health, educational, and social impacts of poor WASH practices on children in the Makungwa district 
V. identify potential areas for policymakers and implementing partners to improve WASH practices and decrease 
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METHODS 
This study was conducted in the months of May to August of 2014 in the Makungwa district in the eastern province of 
Zambia. Before implementation, this study was reviewed and approved by the Institutional Review Board (IRB) at the 
University of North Carolina at Chapel Hill. This study took place concurrently with the World Vision multi-country mid-
term WASH evaluation. Communities for this research were sampled from World Vision beneficiary communities which 
were not included in the World Vision mid-term WASH evaluation in Zambia.  
A retrospective power analysis demonstrated that the ideal sample size for this population (12,474 households) 
required in order to have a 95% confidence level of detecting a significant difference between groups is 373 households. 
However, the ideal sample size was not feasible given the time constraints and lack of funding. The sample size was 
determined by the feasible number of surveys that could be administered during the data collection period. The sample 
included 100 households which would have a 95% confidence level of detecting a significant difference between two 
groups with a margin of error of 9.75%.  Communities were clustered based upon geographical zones in order to provide a 
diverse representation of the Makungwa district. Geographical zones included Changkhanga, Chibvungula, Chingazi, 
Chiwoko, Kwenje, Mshawa, and Mwangazi. Within these zones, communities and the number of households were 
selected using random sampling using a random number generator. For further information on the sampled communities, 
please refer to Appendix I.  
A mixed-method questionnaire survey (Appendix II) was developed using the World Vision multi-country mid-term 
WASH evaluation survey as a baseline tool. Questions were adjusted to address WASH behaviors, practices, and use, and 
qualitative and direct observation questions were also added. The questionnaire was piloted with five households in 
Chaponda, a community in the Mwangazi zone. The survey questionnaire was then adjusted according to the pilot 
experience before survey implementation began.  Additional questions related to perceptions surrounding WASH 
behaviors and child health were added to the questionnaire for the last week of data collection. These responses were 
collected in Kwenje and Mshawa zones. 
For every community visited, the community head man or equivalent representative was visited in order to explain the 
purpose of the research and to attain permission to conduct surveys. Research participants were selected using a non-
probability random walk sampling method where interviewers selected a random route to walk through the community 
and surveyed every third household with children under the age of five. If there was no one available or willing to 
participate in the study in the third household, the interviewers continued to the next third household. This method 
continued until the sample size quota for that community was reached. Head females of the household were asked to 
participate in the study. Survey interviews began by explaining the purpose of the research and requesting consent to 
participate in the study (Appendix III, IV). Informed consent was attained in the presence of a witness, typically the 
interpreter, and the time and date of consent were recorded. The interviews lasted approximately 30 minutes per 
household and were interpreted by a World Vision Community Development Worker (CDW) or World Vision community 
volunteer. Interpreters were familiar with the community and well-versed in the local language and customs. During the 
interview, the weight and age of children under five were recorded from the most recent measurement on their under-five 
child health card. These measurements were then used to calculate a weight-for-age (WFA) percentile to determine 
whether the child would be considered underweight by international standards.
23
 Specific characteristics of the households 
interviewed can be found in Table 1.  
After data collection, survey data was analyzed using Qualtrics online survey tool and STATA version 13.0 (Stata 
Corporation, College Station, TX) to compile key information and conduct analyses. To analyze the association between 
WASH practices and child health, bivariate analyses of crude odds ratios were conducted between individual practices 
and individual child health indicators of diarrhea, underweight, and death in children under the age of five. Additionally, 
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households were categorized into those performing very few (≤3 practices), few (4-5 practices), several (6-7 practices), 
and many (≥8 practices) positive WASH practices based off of quartile distributions. Practices included using improved 
water sources, using improved sanitation facility, using a narrow-opening container, dispensing the water directly from 
the container, covering the drinking water, covering the pit latrine, disposing infant feces sanitarily, keeping the household 
plot free of fecal matter, using an elevated dish rack or other improved dish drying structure, using a clothesline to dry 
clothes, washing hands with soap or ash, and drying hands hygienically after handwashing. Due to the categorical coding 
of the exposure and outcome variables, a chi square test was performed to determine the bivariate relationship between 
levels of WASH practices and individual child health indicators. Significance was determined at a criterion level of p-
values <0.05. Qualitative responses were analyzed using deductive analysis based upon core WASH components. Survey 
data was triangulated with multiple sources including the Makungwa District Health Office 2014 first quarter data, World 
Vision Safe Water Access 2014 survey, and in-depth literature review.  


















Average number of 
household 
members 
7.73 6.08 6.82 9.79 6.53 8.17 6.86 7.35 
Male : Female 
Ratio  
1:1.07 1:0.97 1:1.07 1:1.02 1:0.88 1:1.04 1:1.18 1:1.02 













































Average number of 
non-biological 
children 
0.91 0.31 1.18 3.64 0.79 0.92 1.21 1.28 
Land (hectares) 2.80 2.85 3.47 4.89 3.00 3.21 4.36 3.53 
Education level (%)         
No formal 
education 
9.09 23.07 11.8 7.14 21.05 16.67 42.86 18.00 
Primary  81.82 23.07 52.9 71.43 42.10 58.33 42.86 53.00 
Secondary  9.09 53.85 35.3 21.43 36.84 25.00 14.29 29.00 
 
Initial findings were disseminated through a community presentation in Changkhanga where Chief Madzimawe, head 
men, hygiene promoters, as well as a few of the women who participated in the research attended. Findings were shared 
through drama, pictures, and group discussion. 
Findings were also disseminated through a presentation for district-level partners where attendees included 
representatives from the Provincial Support Team, District Health Office, Municipal Council, Ministry of Community 
Development of Mother and Child Health, PLAN International and World Vision Zambia staff. An overview of the 
project, findings, and recommendations were shared in a PowerPoint presentation. Following the presentation, the floor 
was open for discussion and groups convened to respond to questions and then shared with the larger audience.  
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FINDINGS 
Common WASH Practices 
Of the 100 households 
interviewed, the primary source of 
drinking water is a borehole (Figure 
4). Eighty-seven percent of 
households use improved drinking 
water sources (Table 2). Forty-three 
percent of households use 
secondary drinking water sources - 
primarily unprotected dug wells. Of 
these secondary sources, only 31% 
are improved. A few participants 
clarified that secondary sources of 
drinking water were used regularly 
such as the public tap in Kampala in Changkhanga zone, but the majority of participants clarified that secondary sources 
were only utilized when the primary source was non-functional. The average distance to the primary water source is 268 
meters. Water collection, on average, takes 41 minutes for one trip with an average of 6.4 trips per day. The average time 
dedicated to daily household water collection is 271 minutes or approximately four and a half hours. Though communities 
with boreholes have been encouraged to collectively contribute small fees in order to provide funds for borehole 
maintenance, only 50% pay anything for water use or maintenance. For zone-specific water source information, see Table 
3. For zone-specific water collection information, see Table 4. 
 





Piped water into dwelling plot or yard 
Public tap/standpipe 
Tubewell/borehole 
Protected dug well 
Protected spring 
Rainwater collection 
Flush/pour flush to: 
- Piped sewer system 
- Septic tank 
- Pit latrine 
- Unknown place/not known where 
VIP latrine 









Surface water  
Flush/pour flush to:  
- Elsewhere 
Pit latrine without slab/open pit 
Bucket 
No facilities or bush or field 
a
 Bottled water is considered improved only when the household uses water from an improved source for cooking and 
personal hygiene 
b
 Shared or public facilities are not counted as improved 
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Table 3: Primary water source used by households 































4 7 0 100 0 0 0 
Chibvungula 0 10 2 92 1 0 8 
Chingazi 0 17 0 100 0 0 0 
Chiwoko 0 8 0 57 5 1 43 
Kwenje 0 15 0 79 3 1 21 
Mshawa 0 12 0 100 0 0 0 
Mwangazi 0 12 0 86 2 0 14 
Totals 4 81 2 87 11 2 13 
 
Average water use per person, per day is 20.4 liters. Approximate distribution of daily borehole water use, for the 
entire household, is summarized in Figure 5, where washing clothes and bathing are the primary uses of water. When 
asked what they would do if their household was hypothetically low on water, common responses included that 
households would use the water only for 
drinking and cooking, use the water sparingly, 
and go to a secondary source or next nearest 
borehole. Conversely, when asked how water 
use would change if water was plentiful and 
readily available, participants responded that 
they would use more water for drinking, 
bathing, and washing clothes. Other common 
responses included using the water to start a 
garden or to water or bathe animals.  
Drinking water is primarily stored in 
20 liter containers. Of them, 67% of 
households store drinking water in a bucket 
with a wide opening and 33% use a container 
with a narrow opening. None of the 
households use a container with a spigot. Only a third of households practice safe pouring methods by directly pouring the 
drinking water from the storage container. Instead, 66% of households use a cup to remove drinking water from the 
storage container. Only 54% of containers used for drinking water are covered. In order to increase the quality and safety 
of water, 45% of households treat their drinking water. Of the households who use unimproved water sources, only 38% 
treat their water. The primary method of water treatment is chlorine (89%) though the majority of users clarified that they 
treated their water inconsistently due to the inconsistent availability of chlorine. For zone-specific water quality 
information, see Table 5.  
Figure 5: Average Borehole Water Use Distribution
a 
a
Numbers in parentheses are average liters of water utilized for that activity 
per household 
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Table 4: Water Collection Characteristics 
 



































95 (156.08) 137 (157.29) 
125 
(1265.74) 
314 (434.65) 192 (149.39) 87 (79.01) 91 (79.76) 268 (591.23) 
Minutes to collect water 
for one round trip 
13 (10.49) 40 (32.20) 44 (34.02) 65 (57.22) 56 (57.02) 15 (15.88) 39 (37.50) 41 (40.94) 
Minutes dedicated to 
water collection 
126 (170.35) 268 (287.48) 291 (263.55) 458 (307.05) 314 (318.59) 123 (143.86) 253 (176.43) 271 (265.83) 
Liters of water 
used/person/day  
22.4 (9.49) 20.9 (10.80) 22.5 (9.40) 16.6 (5.30) 17.2 (4.60) 21.6 (10.32) 23.3 (7.59) 20.4 (18.65) 
a
Numbers may not add up to zone sample size due to missing values 
Table 5: Water Quality Safeguards Characteristics 







































9 (81.82) 8 (66.67) 9 (52.94) 5 (35.71) 11 (61.11) 5 (41.67) 6 (46.15) 53 (54.64) 
Using safe 
dispensing method 
1 (9.09) 7 (53.85) 5 (29.41)  5 (35.71) 9 (47.37) 2 (16.67) 3 (21.43) 32 (32.00) 
Water treatment         
Treatment of 
drinking water 
5 (45.45) 8 (61.54) 8 (47.06) 4 (28.57) 7 (36.84) 5 (41.67) 8 (57.14) 45 (45.00) 
Unimproved water 
source users who 
treat water 
n/a 0 (0.00) n/a 2 (33.33) 2 (50.00) n/a 1 (50.00) 5 (38) 
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Figure 6: Toilet Facility Use 
 
In contrast to improved water source 
use, only 15% of households use an 
improved sanitation facility. Improved 
sanitation facilities are particular types of 
structures which have certain requirements, 
such as a covered pit, that hygienically 
separate people from fecal matter. While 
over 50% of households use a pit latrine 
with a squatting slab or ventilated improved 
pit (VIP) latrine (Figure 6), if they are 
shared with other households, have an 
uncovered pit, or show signs of being full or 
leaking, then the facilities cannot be 
considered an improved sanitation facility. 
For zone-specific sanitation facility 
information, see Table 6.       
 
For households who have facilities, 92% of households show signs of recent use, and 72% have a facility on-plot 
or nearby their household. Additionally, 74% of households report that the facility is cleaned at least once every day. 
However, 29% of facilities are shared with other households which, according to the definition by the World Health 
Organization/UNICEF Joint Monitoring Program, qualifies those facilities as being unimproved or inadequate. Of those 
who shared facilities, the facility was shared with an average of 3.5 households with a range spreading from sharing with 
one additional household to 14 additional households. Depending on the number of household members, merely sharing 
Table 6: Type of toilet facility used by households 
Changkhanga 































0 0 1 3 9 27 4 2 1 91 
Chibvungula 0 0 8 0 62 0 4 0 1 38 
Chingazi 0 0 4 1 24 8 7 3 1 76 
Chiwoko 0 1 6 2 43 21 0 1 4 57 
Kwenje 0 0 7 4 37 21 3 2 3 63 
Mshawa 0 0 5 1 42 8 6 0 0 58 
Mwangazi 0 0 5 2 36 14 6 1 0 64 
Totals 0 1 36 13 36 14 30 9 10 64 
a 
NS: Sanitation facility is not shared with other households 
b
S : Sanitation facility is shared with other households 
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Figure 7: Handwashing Prevalence at Critical Times 
the facility with another household does not immediately mean that a facility is unhygienic. However, if a facility is 
shared, especially with several households, this sharing can undercut the hygienic quality of the facility, deter cleaning 
and maintenance, and discourage people from using it.
24 
Over 73% of facilities have an uncovered pit, and 26% of them 
demonstrate signs of leaking or being full. Only 28% of households have appropriate anal-cleansing materials in the 
facility, and 35% of households have handwashing materials near the latrines, usually a tip-tap, which facilitates fecal-oral 
transmission of pathogens from using the facility as well as the sanitation facility itself. 
 
Sanitary disposal of child feces is high, as 86% of households throw fecal matter into the latrine. Unsanitary 
methods mentioned included throwing the fecal matter into the bush or rubbish pit or washing the used cloth in water and 
then throwing the water on the household plot. As animals are often uncontained, 59% of households have animal fecal 
matter present on the household plot. Another primary source of exposure to fecal matter is through the practice of open 
defecation. Open defecation is estimated at 24%, though this figure is likely an underestimate due to the sensitive nature 
of the question. However, several participants indicated that the primary time they witnessed or practiced open defecation 
was when they were working, as many agricultural fields do not have access to a nearby facility. For zone-specific 
sanitation practice information, see Table 7. 
 
 The primary method of 
handwashing is by pouring water 
into a dish or basin. Ninety-eight 
percent of participants say that they 
or someone else pours water over 
their hands as they wash rather than 
scooping up the water from a bowl 
or using a shared basin. Soap or ash 
use is estimated at 28%, verified 
through direct observation. Forty-
one percent of households report 
using hygienic hand-drying methods 
as 25% of participants air-dry and 
16% use a clean towel, verified 
through direct observation.  However, handwashing is not always done at critical times (Figure 7). Although all of the 
households had children under the age of five, only 16% of participants report washing their hands after cleaning or 
changing a baby and none of the participants reported handwashing before feeding a child. In comparison, 79% of 
participants report washing their hands after using the toilet. Many participants clarified that they only wash their hands 
with soap is when they are coming from the toilet but not at any of the other critical times. Handwashing is also reported 
to occur in the morning, when returning from the fields, after cleaning, or after touching mucus.  
Other hygiene behaviors practiced include high use of sanitary clothes-drying as 81% of households use 
clotheslines. The primary dish drying method is an elevated dish rack (37%), though other popular answers included 
putting the dishes in a basket or basin. Rubbish pits are not regularly used, and only 47% of households have a rubbish pit. 
Of the rubbish pits, 45% of them are less than one meter deep, and trash is not in a contained area.  For zone-specific 
hygiene information, see Table 8. 
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6 (54.54) 1 (7.69) 5 (31.25) 4 (40.00) 7 (41.18) 1 (8.33) 3 (21.43) 27 (29.03) 
Households with 
facilities on plot 
6 (54.55) 8 (66.67) 13 (76.47) 10 (71.42) 11 (57.89) 10 (99.91) 13 (92.86) 71 (72.45) 
Facilities with covered 
pit latrine 
2 (20.00) 2 (16.67) 5 (31.25) 2 (20.00) 4 (25.00) 5 (41.67) 4 (28.57) 24 (26.67) 
Facilities with anal 
cleansing materials 
present 
4 (44.44) 3 (25.00) 5 (31.25) 6 (60.00) 1 (5.56) 2 (16.67) 4 (28.57) 25 (27.78) 
Facilities with 
designated person to 
clean facilities 




within the last 12 
months 
5 (50.00) 2 (16.67) 3 (18.75) 1 (10.00) 1 (5.56) 3 (25.00) 1 (7.14) 16 (17.20) 
Sanitary child feces 
disposal 
6 (60.00) 12 (92.31) 15 (88.24) 11 (78.57) 15 (78.95) 12 (100.00) 14 (100.00) 85 (85.86) 
Witnessed open 
defecation in the 
past two weeks 
4 (36.36) 1 (7.69) 6 (35.29) 10 (71.43) 1 (5.26) 2 (16.67) 0 (0.00) 24 (24.00) 
Fecal matter on plot  6 (54.55) 8 (61.54) 8 (47.06) 9 (64.29) 12 (63.16) 10 (83.33) 6 (42.86) 59 (59.00) 
a
Numbers may not add up to zone sample size due to missing values or skip patterns 
 
 
Household-Level WASH Behaviors and Child Health in Makungwa 
 
  Breithaupt |Page 15 
University of North Carolina, Gillings School of Global Public Health 




































        
Households who 
have hand hygiene 
materials near 
sanitation facility 
1 (10.00) 5 (41.67) 7 (43.75) 3 (21.42) 12 (63.16) 3 (25.00) 3 (21.43) 34 (34.69) 
Households who use 
soap or ash 





5 (45.46 (36% 
air-dry, 9% 
clean towel)) 
8 (61.54 (31% 
air-dry, 31% 
clean towel)) 
4 (23.53 (24% 
air-dry)) 
6 (42.86 (29% 
air-dry, 14% 
clean towel)) 
8 (42.10 (21% 
air-dry, 21% 
clean towel)) 
6 (50.00 (33% 
air-dry, 17% 
clean towel)) 







Households with rubbish 
pit 
 
4 (36.36) 7 (53.85) 7 (41.18) 5 (35.71) 11 (57.89) 6 (50.00) 7 (50.00) 47 (47.00) 




1 (25.00)  5 (71.43)  3 (42.86)  4 (80.00) 6 (54.55)  1 (16.67)  3 (42.86)  23 (48.94)  
Households who use 




 3(27.27) 2 (15.38) 5 (29.41) 6 (42.86) 9 (47.37) 8 (66.67) 8 (57.14) 41 (41.00) 
Households who use 
clotheslines 
9 (81.81) 11 (84.62) 15 (88.24) 10 (71.43) 13 (72.22) 11 (91.67) 11 (78.57) 80 (80.81) 
a 
Numbers may not add up to zone sample size due to missing values
  
b 
Adequate rubbish pits are defined as pits that are more that are more than 1 meter deep and trash is contained in the rubbish pit  
c
 Hygienic dish drying methods include elevated dish racks or other storage structures that is not on the ground 
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Perceived Barriers to Practicing Healthy WASH Practices 
From the participants’ perspectives, the most critical barriers to practicing healthy WASH practices are related to 
access to sufficient water in order to be able to bathe children, wash clothes, wash hands, or wash toilet facilities. 
Common barriers include frequent breaking down of the borehole. Boreholes were reported to break down three to six 
times per year, or approximately every two to four months.  As expressed by a participant in Kathinta village in 
Changkhanga, “The borehole breaks down 3 or 4 times a year. We will go to the nearby village, but sometimes, they are 
resistant to letting us use the water, so we have to go to the school which is an additional 30 minutes away.”  
Additionally, there is significant time between when the borehole is broken to when it is fixed. This delay is in 
part due to the lack of a Sustainable Operations and Maintenance Program (SOMaP) shop nearby for spare parts. The 
closest city to Makungwa is Chipata, approximately an hour away with reliable vehicle transportation. However, the 
SOMaP shop in Chipata has been discontinued. Therefore, replacements parts must be delivered from Nyimba or Malawi 
which extends the repair time. Additionally, there is low commitment of community members to donate money towards 
the maintenance or reparation of the borehole, as expressed by a participant in Enock village in Chingazi, “We are 
supposed to donate money for a new pump, but people aren't giving money so we aren't getting a new pump.”Another 
participant from Mdumo village in Kwenje re-emphasized this difficulty, especially in light of where two or more villages 
use the same borehole, “The borehole is shared by two villages so everyone thinks the other village should fix it.”  
Other common barriers include the low water yield of the borehole, as a participant from Kampala village in 
Changkhanga mentioned, “Borehole pressure is low. Especially during the dry season, I can maybe fill two containers.” 
Not only did the low water pressure mean that some community members were not able to draw water, but also the low 
pressure extended the time needed to pump enough water for the household. Twenty-six households in 21 communities 
reported congestion and long queues specifically at borehole water sources. This significant challenge was explained by a 
participant in Chaponda village in Mwangazi “There are more than 600 people in this village, but only one borehole, so 
there is never enough. There is a lot of waiting.” 
All of these water source-related barriers not only restrict the amount of water that community members can use 
towards practicing positive WASH behaviors, but they also discourage members from using the improved water source. If 
the borehole is broken and the next closest borehole is a long distance away, or that village is resistant to outsiders using 
their borehole, participants explained that they were more likely to use a closer, unimproved water source. If the borehole 
pressure is low and people can only fill one bucket or even none, community members report going to an unimproved 
source to get the remainder of their household water rather than to go without any water. Similarly, if the borehole is very 
congested and one trip takes over one hour, it increases the potential that community members would decide to go to an 
unimproved source that would not take as much time. 
The primary sanitation-related barrier is that while many households have a toilet, the facilities are often unstable, 
as a participant from Chaponda village in Mwangazi mentioned, “The latrines are not made of cement so they fall easily.” 
Moreover, the most common reason why facilities were non-useable in the past year was that they had caved-in. While 
there is awareness of ways to fortify their facilities, household members explain that they do not have the financial means 
to buy cement, as a participant from Temani village in Chibvungula mentioned, “We are a poor village so we cannot buy 
cement for latrines.” As previously mentioned, the lack of water also impedes the ability for households to regularly wash 
the toilet facility. Several participants mentioned that the lack of cement squat slab also made it difficult to clean the 
latrine floor. While the majority of communities have toilet facilities interspersed throughout the village near households, 
in Kampala village in Changkhanga and Mapato village in Kwenje, the location of latrines pose a significant burden to 
regularly using these toilet facilities, “The head man said that toilets needed to be on the outside of the village so it would 
be better for sanitation, but now they are not close so people still go to the bush, and they aren't cleaned.” Therefore, the 
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inconvenient location of the facility is reported to make toilet-use less desirable and rather, encourage open defecation and 
infrequent cleaning of the facility.  
Other sanitation-related barriers are related to the difficulty in keeping the household environment clean. Animals 
pose a unique difficulty in that animals are typically not contained to a pen or a field but are able to freely roam 
throughout the community. As one participant from Kampala village in Changkhanga expressed, “The pigs, the goats - 
their feces is everywhere.” Since animals are not contained, they are able to defecate throughout the community. 
Additionally, animals also spread trash throughout the community, as expressed by a community member from Chaponda 
village in Mwangazi, “Goats are everywhere and they cause a lot of things – latrines – to break and they spread litter 
around.” This problem is exacerbated by the challenge that many communities lack or have insufficient rubbish pits, as 
expressed by a participant from Kamtemeni in Chibvungula, “Most people don't have rubbish pits or they are not deep so 
the trash is still everywhere.” Therefore, litter is easily accessible to animals and children are easily exposed to this trash 
and the animal feces around their household plot.  
The primary hygiene-related barriers are surrounding the issue of the use and availability of detergent agents such as 
soap or ash. Several participants clarified that they do not like to use soap when washing their hands before eating as the 
traditional meal is eaten by hand and the residue smell from the soap is unpleasant. Additionally, soap was reported as too 
costly of a commodity to purchase and that it is not consistently available in the village and thus requires travel to 
purchase. Finally, tippy-taps and other handwashing stations often do not have adequate water and/or detergent agents 
such as soap or ash when needed in order to facilitate handwashing. The reasons why the water and/or detergent agents 
are not available at the handwashing stations were not evaluated and thus require more insight as to why household 
members are not adequately replenishing these materials.  
Knowledge Level of Impact of WASH Practices on Child Health 
The knowledge level of the impact of WASH practices on child health was assessed through qualitative questions, and 
knowledge levels vary depending on the subject. There is a very high knowledge of and association between using safe, 
clean water and improved child health. Participants recognize that access to safe, clean water from a borehole or 
mechanized water system results in decreased diseases and improved health for their children and their family. 
Participants also associate that having limited water access results in poor WASH practices, which consequently results in 
increased diseases and poor child health. For example, as one participant from Mbyanda stated, “If the borehole is broken, 
there is not enough water to bathe the children, so they will get sick from being dirty.”  
However, when asked what they did to keep their child healthy or prevent their child from becoming sick, there is a 
low perceived association between good WASH practices and improved child health. Only 38% of participants mentioned 
that they practice a positive WASH behavior such as giving children clean water to drink, washing hands, or bathing 
them. In comparison, 79% of participants responded with a nutrition-related answer such as giving children enriched 
foods like porridge with ground nuts. These results suggest that there is a strong perceived association with nutrition as a 
means of encouraging health but a lower association that WASH practices are a means of encouraging health or 
discouraging disease. However, women emphasize that it is a mother’s responsibility to keep her children safe and that 
teaching safe eating and hygiene habits is a key role of a mother to ensure the safety of her children. 
Additionally, there is a slight misconception present related to the relationship between safe water and malaria. 
Several participants, especially from Kampala village in Changkhanga, Chingaliwa village in Chingazi, and Mkuzi village 
in Chiwoko, believe that safe water can prevent malaria. As malaria is a top killer of children under the age of five, it is a 
particular concern for parents. This misconception has the potential to inhibit malaria-prevention efforts if community 
members believe it is caused by water, rather than transmitted through mosquitoes.  
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Finally, there is a perception that if the community 
has toilets, there are no problems related to cleanliness, 
sanitation, or toilets. While access to toilet facilities is a 
significant improvement in sanitation, the mere physical 
resources do not necessarily ensure their appropriate use. 
Additionally, this perception suggests that the lack of other 
sanitation practices, such as keeping the household 
environment clean of fecal matter, is not viewed as 
problematic. 
 
Impact on Child Health  
Although the majority of households use improved 
water sources, water-borne diseases such as diarrhea and 
water-related diseases such as malaria and some skin diseases 
still pose a significant burden on child health according to health posts in Makungwa district (Table 9). It bears noting that 
not all cases of various diseases are necessarily recorded in health post data for varying reasons. Therefore, the prevalence 
of these cases reflects the burden of these water-related diseases on the health post but may not necessarily represent the 
disease burden on the population as a whole. However, the prevalence of these water-related diseases at the health post 
does suggest needed improvements in WASH related areas beyond improved water sources such as water use, sanitation, 
and hygiene. For health post-specific disease burden information, see Appendix V.  
 
For those interviewed, the under-five mortality is 148 under-five deaths per 1,000 live births which is higher than 
the national average of 119 under-five deaths per 1,000 live births. Diarrhea is a primary cause of death in children under 
the age of five as they become significantly dehydrated and lack micronutrients. Thirty four percent of households have at 
least one child who had diarrhea within the past two weeks. The average duration of the diarrhea episode is 5.36 days. The 
average WFA percentile for a child under five is the 41
st
 percentile. However, there is immense variation in WFA 
captured by this average.  For those interviewed, 23.39% of children are underweight, or less than one standard deviation 
below the average WFA in this population, and one in five children’s WFA is below the 10
th
 percentile compared to 




While 45% of households have at least one child miss a day of school in the past two weeks, only 15% of these 
missed school days are due to water-related reasons such as diarrhea or being needed at home to collect water. Therefore, 
there is not a significant impact of WASH behaviors on school attendance in this region. For further zone-specific child 
health information, see Table 10. 
Table 9: Most Prevalent Diseases of Children Under 
Five in Makungwa District for January –March 
2014 
Disease  Cases in 2014, Q1  
N (%) 
Respiratory Infections (non-
pneumonia)  3603 (21.01) 
Malaria  3123 (18.21) 
Diarrhea  1332 (7.77) 
Skin Diseases (non-infectious)  326 (1.90) 
Trauma  157 (0.92) 
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44.95 (32.70) 35.15 (29.62) 50.00 (29.20) 33.17 (32.18) 32.42 (29.81) 55.69 (33.30) 34.83 (26.16) 40.98 (30.68) 
Underweight children 
under five (%) 
3 (17.65) 5 (29.41) 3 (13.04) 4 (26.67) 9 (42.86) 2 (15.38) 3 (16.67) 29 (23.39) 
Reported diarrhea 
within the past two 
weeks in children 
under 5 (%) 
2 (18.18) 6 (46.15) 7 (41.18) 4 (28.57) 3 (15.79) 5 (41.67) 6 (50.00) 33 (33.67) 
Average length of 
diarrhea episode in 
days (SD) 
3.50 (0.71) 4.50 (1.97) 5.71 (3.90) 7.50 (9.11) 6.67 (6.35) 5.40 (4.83) 4.33 (2.94) 5.36 (4.40) 
Households where at 
least one child 
missed school in the 
past two weeks (%) 
School days 




























































Numbers may not add up to zone sample size due to missing values
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WASH behaviors for this region were 
analyzed in comparison to the reported child 
health indicators in an effort to see whether 
there were particular WASH practices that 
have a greater association with positive child 
health outcomes than others. These 
associations were evaluated by conducting 
logistic regression to calculate odds ratios 
between the exposure to positive WASH 
behaviors and the outcome of positive child 
health indicators (Table 11).  Analyses 
demonstrated that households who use 
improved water sources are more likely to 
not have any children under the age of five 
who are underweight compared to 
households who use unimproved water 
sources (OR: 2.36; 95% CI: 0.51, 12.28). 
Compared to households who do not cover 
pit latrines, households with covered pits are 
more likely to report no under-five diarrhea 
(OR: 1.58; 95% CI: 0.50, 5.52) as well as 
households who use narrow-mouthed water 
storage containers in comparison to those 
who use wide-mouthed containers (OR: 
1.26; 95 %CI: 0.47, 3.49). Finally, 
households are more likely to report no 
under-five diarrhea in the past two weeks if 
there is no fecal matter on the household plot 
(OR: 1.41; 95% CI 0.55, 3.69) and pouring 
water sanitarily (OR: 1.46; 95% CI 0.54, 
4.18) compared to households who do not.  
However, none of these results are 
statistically significant.  
 
When categorized based upon the 
number of positive WASH practices that are 
performed in the household, the performance 
of high numbers of WASH practices (≥8 
practices) is significantly associated with a 
lack of underweight status of children under 
the age of five. However, these households 
may be a select group who are more likely to 
perform high numbers of positive WASH 
practices due to increased education of 
hygiene awareness.
26
 Therefore, there is a 
Table 11: Predictors for Positive Child Health Outcomes 
 
Improved water sources 
No diarrhea incidence 
No underweight 
No under-five death 













Improved sanitation facilities 
No diarrhea incidence 
No underweight 













Covered pit latrine 
No diarrhea incidence 
No underweight 













Sanitary disposal of child feces 
No diarrhea incidence 
No underweight 













Narrow mouthed water storage 
No diarrhea incidence 
No underweight 













Covered water storage 
No diarrhea incidence 
No underweight 













Sanitary water pouring 
No diarrhea incidence 
No underweight 













No feces present on plot  
No diarrhea incidence 
No underweight 













Access to rubbish pit 
No diarrhea incidence 
No underweight 















No diarrhea incidence 
No underweight 














No diarrhea incidence 
No underweight 
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potential for uncontrolled confounding factors to be affecting this association. Though none of the other categories were 
significant, there is a positive trend demonstrating that the more positive WASH practices a household performs, there is 
an increased association with the positive child health indicators such as households without diarrhea incidence, 
underweight burden, and death of children before the age of five (Table 12).  
 
While the majority of these associations are not 
statistically significant and causality, especially of child 
mortality, cannot be established, the trends suggest that 
positive WASH practices are likely associated with 
positive child health outcomes. As the sample size used 
was fewer than the ideal sample size, the study was not 
adequately powered to detect a 5% statistical difference 
between groups. In light of this inadequacy, the results 
indicate that either there is no association between these 
positive WASH practices and child health outcomes 
(and thus the results are merely due to chance) or that an 
association does exist but the sample size is too small to 
detect a statistically significant association.  
 
This potential problem of low power is further 
demonstrated in the data. For example, the bivariate 
analysis demonstrated a significant protective association between handwashing without soap or ash as well as unsanitary 
water pouring and under-five children being underweight in the household which is contradictory to germ theory more 
broadly. Additionally, the small sample size was not adequately powered to include enough cases of under-five deaths, 
which could affect the similar associations between very few and many WASH practices demonstrated in these results. 
Therefore, larger, adequately-powered studies that can account for temporality are recommended if statistical significance 
is desired to confirm these findings. However, these trends are reaffirming of the promotion of positive WASH practices 
at the household level, and stronger associations can help to prioritize which practices to focus on in implementing 
programs and forming behavior change messages to encourage positive WASH behaviors. 
 
 
RECEPTION AND OWNERSHIP OF RESEARCH 
In order to validate this research, the primary initial findings from this study were presented to community 
members for feedback. Community members acknowledged that these practices do occur within their communities. 
Members from each zone formed action points in order to create change in their communities. Primary action points 
included (1) informing their communities about lessons learned, (2) performing regular checks throughout the 
communities to ensure that toilets are covered, handwashing facilities are available and functioning, soap or ash is 
available, and that household environments are kept clean, (3) forming task forces with WASH committee members, 
hygiene promoters, and head men to work together regularly to address hygiene problems (4) promoting pens for goats 
and pigs for each household, and (5) encouraging leadership to take ownership over hygiene issues.  
 
In order to address the final objective of the research of identifying potential areas for policymakers and 
implementing partners to improve WASH practices, the initial research findings were presented to World Vision Zambia 
staff and district partners. As demonstrated by their attendance and participation in the group work of the presentation, 
there is an overall desire to learn and improve WASH programs in the district. The on-going efforts to support positive 
Table 12: Chi-Square Tests of Association between 




No diarrhea incidence   
Very few WASH practices 0.031 0.861 
Few WASH practices 0.002 0.960 
Several WASH practices 0.279 0.597 
Many WASH practices 0.754 0.385 
No underweight   
Very few WASH practices 0.083 0.773 
Few WASH practices 2.32 0.128 
Several WASH practices 0.097 0.755 
Many WASH practices 5.11 0.024 
No under-five death   
Very few WASH practices 2.578 0.108 
Few WASH practices 0.022 0.881 
Several WASH practices 0.031 0.860 
Many WASH practices 2.606 0.106 
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WASH behaviors in the district included the continued drilling of additional boreholes, implementing community-led total 
sanitation (CLTS) programs, and focusing education sessions on demonstrating the negative effects of poor hygiene 
behaviors instead of prescribing change.  However, stakeholders voiced their concern that insufficient accessibility to 
water either due to a lack of a borehole, borehole breakdown, or long queue as well as particular cultural traditions, such 
as the forbiddance of someone using the same toilet as their in-laws, had posed significant barriers to encouraging positive 
WASH behaviors in the past. As a result, district stakeholders generated suggestions on ways to overcome barriers and 
incorporate positive WASH behavior improvement in their efforts. Suggestions included advocating for a SOMaP shop to 
increase accessibility to parts for borehole maintenance, training traditional leaders in behavior change methods, sharing 
best practices and new strategies across stakeholders, and to conduct further research on the determinants of positive 
WASH behaviors in the Makungwa district. Additionally, there was discussion on the need to improve the quality of the 
maintenance of repair system for boreholes from the training of pump-minders and community WASH committees to 
recognize problems as well as to improve the communication channels to notify the appropriate party if spare parts or 
technical assistance is needed.  
  
The primary action item identified during this discussion was for participants to form a committee to hold the Local 
Authority Council and other partners accountable for the rehabilitation of the SOMaP shop in Chipata. 
Dr. Emmanuel Opong, World Vision Southern African Regional Director of WASH and Learning Centers, closed the 
district stakeholders meeting with a final charge for World Vision and partners to work closely with the Provincial 
Support Team in order to ensure that they are using the best resources available to improve WASH in the Makungwa 
district. Additionally, attendees were challenged to emphasize all basic needs for sanitation throughout their work with 
different donors and to hold each other accountable for maintaining this effort. Dr. Opong encouraged the deliberate and 
intentional involvement of women in WASH improvement efforts in order to have greater impact on practices at the 
household level. 
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APPLICATION OF FINDINGS TO IBM-WASH  
Table 13: Applied Integrated Behavioral Model for Water, Sanitation, and Hygiene (IBM-WASH) 
Levels Contextual Factors Psychosocial Factors Technology Factors 
Societal / 
Structural 
 One of two districts in 
Zambia  committed to 
achieving “full coverage” 
 
 
 High support from Chief 
Madzimawe and 
community head men 
 
 
 Government and partners 
conduct assessments on 
borehole drilling location 
and regularly monitor water 
sources to ensure full 
coverage  
 91% improved water 
coverage in the district 
 
Community  Significant distance to 
central town, Chipata 
 Lack of SOMaP shop 
 Lack of structures to 
contain animals 
 Lack of infrastructure for 
garbage maintenance 
 Lack of sanitation facilities 
in the agricultural 
environment  
 Shared values 





 Large populations share 
boreholes  
 Lack of community 
ownership over borehole 
 Irregular chlorine 
distribution and availability 
at zonal health posts 
 Lack of consistent soap 
availability in community 
Interpersonal/ 
Household 
 Lengthy water collection 
times interfere with other 
productive activities  
 
 
 Teaching handwashing 
and bathing children 
considered part of 
maternal role 
 





Individual  Agricultural livelihood  
 Presence of poverty, low 
indices of wealth 
 
 
 Low perceived threat from 
poor sanitary behaviors 
 High awareness of water 
quality’s impact on child 
health 
 Low association between 
positive WASH practices 
and improved child health  
 High perceived cost of 
soap for handwashing, 
chlorine for water 
treatment, and cement for 
building improved 
sanitation facility 
 Smell of soap discourages 
handwashing with soap 
before eating 
 Low percentage of 
households pay for 
maintenance of borehole 
 
Habitual  Few handwashing stations 
 Low availability of soap 
and chlorine 
 Borehole is accessible 
 
 Poured handwashing 
technique is adopted and 
habitual 
 Handwashing is associated 
with positive health 
 
 Borehole is easy to operate  
 Lack of soap/ash at 
handwashing stations  
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The findings stated above can be applied to the Integrated Behavioral Model for Water, Sanitation, and Hygiene 
(IBM-WASH) in order to further understand the behavioral determinants that affect WASH practices (Table 13). At the 
societal level, there is high political support and action for improving WASH in the Makungwa district from the 
government, primary chief in the area, and community head men.  
However, even though there is political support and policies in place, many of them do not actualize at the community 
level. Most prominently, there is a lack of a SOMaP shop in the nearest town which impedes the ability to quickly resolve 
water source breakdowns. Additionally, though the Ministry of Health does provide chlorine for water treatment, it is not 
consistently available at local health posts. Contextually, the built environment lacks infrastructure such as animal 
containment areas, garbage maintenance, and sanitation facilities at most people’s place of work to encourage positive 
WASH behaviors. Large populations often share boreholes which contributes to high congestion and a lack of community 
ownership, especially when multiple villages are sharing one borehole. This lack of ownership contributes to a lack of 
maintenance funds and long repair times when the borehole is broken down. Therefore, even though there are 
homogenous shared values and acceptance of positive WASH practices, the contextual and technological factors at the 
community level hinder the ability to easily make positive WASH choices.    
At the household or interpersonal level, the majority of resources are shared and thus, modeling of technology, such 
as boreholes or handwashing with soap, is frequently demonstrated which encourages use. Mothers consider teaching 
positive WASH behaviors as part of their nurturing role and a key responsibility of motherhood. However, lengthy water 
collection times inhibit other productive activities such as working in the agricultural fields or cooking, especially for 
women. Therefore, women may choose to collect less water and forgo WASH practices in order to pursue other activities.   
At the individual level, there is a high awareness of water quality’s impact on child health; however, there is a low 
association between positive WASH practices and improved child health in comparison to other public health 
interventions such as nutrition or malaria prevention. Overall, there is a low perceived threat from poor sanitary practices, 
as many households reported that there were no sanitation problems as long as they had a toilet. As the communities have 
low indices of wealth and an agricultural-based economy, poverty is a key contextual factor that affects WASH practices. 
As there are high perceived costs for soap for handwashing, chlorine for water treatment, and cement for building 
improved sanitation facilities, many of these resources are not purchased and thus are not used even if individuals are 
aware of their ideal use. Additionally, the smell of soap is a key weakness to the product in this environment as it 
discourages handwashing with soap before the critical time of eating.  
Though the physical resources such as boreholes, handwashing stations, and use of detergent agents are easy to use, 
the contextual factors do not create a favorable habitual environment for positive WASH habit-building. There are few 
handwashing stations readily available in nearby environments for handwashing at critical times. Additionally, soap and 
chlorine is not readily available to be used at their appropriate time. However, there is a high acceptance of positive 
WASH behaviors and adoption of some practices such as pouring the water over hands in order to wash.  
Therefore, while the high levels of political support at the societal level and many of the psychological factors present 
in the Makungwa region could facilitate the adoption of positive WASH practices, the majority of contextual and 
technology or resource factors inhibit their adoption and carrying out of these practices even if community members have 
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APPLICATION OF FINDINGS TO QUALITY IMPROVEMENT METHODOLOGY 
 
The findings from this research can help to inform quality improvement approaches for WASH programs in the 
Makungwa district. For example, one of the primary problems identified at the household level was frequent borehole 
breakdown and a long repair time. By applying these findings, a causal diagram can help to break out and identify some of 
the interacting root causes that contribute to the outcome of a broken borehole in a community (Figure 8). There are some 
causes related to the actual product of the borehole itself. For example, there are instances where the borehole is drilled in 
a non-ideal location which may mean that the geographic dynamics result in low water yield. Additionally, the borehole 
may be over-used which can contribute to erosion and broken parts. This over-use may be compounded if the borehole is 
the only improved water source in the community or if the community itself is very large. Finally, the borehole may break 
down due to a lack of regular maintenance, so problems are not identified and managed early but rather when the problem 
is significant.  
There are some root causes related to the individual level, especially related to the pump-minder or WASH 
committee member responsible for maintaining and repairing the borehole. Some of these problems may be due to limited 
training to know how to maintain the pumps as well as limited resources to do so, especially since only half of the 
households contribute towards their community’s borehole. Pump minders may have unclear levels of responsibility and 
channels of communication to know what to do and who to communicate with when the borehole is broken which can 
increase delays in repair.  
Communities may lack resources to replace parts or send someone to town to report problems. Communities are 
also physically far away from the closest town which currently does not have a spare parts, or SOMaP, shop. Moreover, 
communities may not feel a distinct sense of ownership over the borehole. They may feel that the repair is the 
Figure 8: Application of the Causal Diagram (Fishbone Analysis)  
Household-Level WASH Behaviors and Child Health in Makungwa 
 
  Breithaupt |Page 26 
University of North Carolina, Gillings School of Global Public Health 
responsibility of the program or government agency who installed it. Or, if a borehole is shared with another community 
or school, the responsibility may be seen to lie with that other group.  
WASH programs, especially those that drill boreholes or train pump minders, may also be the source of several 
root causes for broken boreholes, depending on program design. WASH programs may only have funds to drill boreholes 
but not enough to train WASH committees or to conduct follow-up trainings. Many WASH programs have competing 
priorities so they may know of problems of borehole breakdown but may not be able to address it in light of their other 
program demands. Additionally, many WASH programs do not have the means to have full-time staff available in the 
field to continually monitor WASH committees or pump minders and thus accountability is difficult to establish. All of 
these factors at the differing levels contribute to the likelihood of borehole breakdown and subsequent delay in repair.  
Mapping out potential root causes of the problem can help to identify several areas that are malleable for 
improvement. In this example, a lack of maintenance for the borehole, unclear channels of communication, and lack of 
resources are all potential areas for improvement. If the problem identified is borehole breakdown and the desired 
outcome is that it is fixed in less time, then the changes suggested for PDSA cycles should be made with this in mind and 
data collected should be focused on the process of shortening the repair time. Several potential changes to implement 
using PDSA cycles to address frequent borehole breakdown could be:  
1. Implement a regular maintenance schedule for the pump-minder 
2. Implement a weekly cleaning schedule for the borehole and runoff area 
3. Create and utilize a checklist (using pictures to account for varying literacy levels) for maintenance 
tasks 
4. Create and utilize a checklist (using pictures to account for varying literacy levels) of inspection of 
parts to identify what may need replacement in the near future 
5. Explain a clear method of communication involving community members, the pump minder or 
WASH committee, community head man, and program staff as appropriate 
6. Design and utilize a “phone tree” where each member of the communication channel is responsible 
for contacting particular people 
7. Purchase and utilize a designated phone with airtime to use for the borehole which is kept with the 
WASH committee leader or other designated community member 
8. Utilize a register to keep track of which households have paid maintenance fees 
These proposed PDSA cycles have the potential to affect not only their direct root cause but could also have 
secondary effects on other root causes such as increasing ownership over the borehole and increasing financial resources 
for borehole upkeep. However, it bears noting that these improvements to the borehole may not necessarily improve child 
or community health, but if these changes facilitate behavior change and improved water source use, then they are still 
beneficial. These proposed PDSA cycles and analysis are merely examples, and this application is only one example of 
how quality improvement can be applied to WASH problems in the Makungwa district. This methodology can be applied 
to other problems such as lack of soap or ash for handwashing or long queues at boreholes. WASH programs should 
undergo their own analysis of the problems that affect their catchment areas to determine problems to address, identify 
potential solutions, and then study the implementation of these improvements to determine changes in behavior and other 
outcomes of interest.  
 The identification of these problems as well as identifying the root causes or areas of waste through causal 
diagrams or value stream mapping should be conducted with as many “customers” in the process as possible. Through 
their involvement, WASH programs can better identify problems of importance, nuances of root causes, realities of the 
current system, and potential changes that could be feasibly and sustainably implemented in communities. 
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IMPLICATIONS FOR POLICY AND PRACTICE 
The findings from this study and application of the IBM-WASH model portray how contextual, psychosocial, and 
technology factors at various aggregate levels interact and influence how WASH practices are carried out in the 
Makungwa district. There are several implications for policy, funding, and implementation practices to prioritize in order 
to improve WASH behaviors, decrease barriers to practice positive WASH behaviors, strengthen knowledge of WASH 
behaviors’ impact on child health, and improve child health.  Implications include: 
1. Harness political support to advocate for and actualize establishment of a SOMaP shop in Makungwa 
district.  
As there is high political support to improve WASH in the Makungwa district, there is a ripe environment 
to address the lack of a SOMaP shop in the area. Firstly, the Local Authority Council and district policy makers 
must be encouraged to follow national policies that require SOMaP shops in each district for funding.  
Additionally, as the Makungwa district has made a public commitment to achieve full coverage, these research 
findings demonstrate that there must also be a consideration of the time dedicated to water collection and borehole 
breakdowns when addressing full coverage to avoid non-improved water source use. While the average distance 
to the water source and average round trip does fall within the definition of full-coverage, there is still a 
significant time dedicated to water collection per household each day. In addressing full coverage, it is important 
to consider ways to reduce water-collection time, such as by drilling of additional boreholes or water 
mechanization, and to decrease borehole breakdowns and time until they are repaired, such as through additional 
community engagement to encourage borehole maintenance and the placement of a SOMaP shop in Chipata. 
These improvements have the potential to sustain the existing high use of improved water sources and discourage 
non-improved secondary source use due to improved primary source inconvenience and disrepair.  
2. Prioritize funding towards behavior change methods that address contextual and technology factors.  
Many programs in the Makungwa district are focused on the provision of physical resources such as 
boreholes or sanitation facilities or on sensitization of the importance of hygiene. However, these findings, 
particularly the prevalence of certain practices, demonstrate that these programs are not adequately addressing 
WASH practices at the household level. While none of the individual practices statistically demonstrated a 
significant association with child health outcomes, previous research has demonstrated the improvement of child 
health due to WASH promotion programs.
26-29
 Therefore, it is important to prioritize funding towards programs 
based on evidence-based behavior change methodology to better address the varying factors that influence 
whether behaviors are accepted, adopted, and practiced. The IBM-WASH model is one of many behavior change 
theoretical models that can be applied to WASH programs. Other theories include social cognitive theory, 
information-motivation-behavioral skills model, theory of planned behavior, and social comparison theory. It 
bears noting that many of these theories are based upon the concept that humans will act in the most logical way 
possible which is not always true especially as terms of logic may differ from one culture to the next.
16
 Further 
information on these particular behavior change theories can be found in Appendix VI.   
Several WASH-related programs are incorporating these behavior change theories into their rationale for 
program planning. Community-Led Total Sanitation (CLTS) is a wide-spread approach rooted in behavior change 
theory that aims to address open defecation. Programs facilitate communities in conducting their own appraisal 
and analysis of motivations, problems, and solutions to open defecation and determine their own interventions to 
become open defecation-free (ODF). One primary CLTS awareness message is that as long as even a small 
number of people continue to defecate in the open, everyone is at risk of disease. Utilizing components of social 
cognitive theory and social comparison theory, CLTS triggers the community’s desire for collective change, 
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encourages innovation and action, and builds an environment of mutual support in order to encourage local 
ownership and sustainability of sanitation improvement efforts.
30
 Some programs have built upon the existing 
structure of CLTS activities in order to address other sanitation and hygiene issues outside of open defecation. 
District-level partners such as Plan International have already started utilizing the CLTS strategy. Therefore, there 
is a potential to increase support and collaboration with this initiative.  
Other successful evidence-based behavior change programs include BRAC-WASH’s hygiene promotion 
program and Program Saniya (Happy, Healthy, Hygiene). At the core of BRAC-WASH’s program are Village 
WASH Committees which help to identify sites for community water sources and collect money for latrine 
maintenance. These WASH committees attempt to target interpersonal relationships to promote hygiene and 
sanitation.
31
 Program Saniya is based upon the social cognitive theory and involves communities in the formative 
research for the program to determine what people know, what they do, and what they want in order to promote a 
small number of hygiene practices.
32
 Further information on effective WASH-related behavior-change programs 
can also be found in Appendix VI.  
Many of communities in Makungwa have already been sensitized on various hygiene behaviors; however, 
contextual and technology factors impede their ability to practice positive WASH behaviors consistently. 
Therefore, it is important to prioritize programs that attempt to address these issues in a sustainable way. 
Community leaders and district partners emphasized the need for local leaders to be trained in behavior change 
methodology in order to better address these impeding factors within the context of their particular community.  
3. Enhance program quality to improve WASH practices.  
While there are several agencies and organizations working on WASH-related programs in the 
Makungwa district, efforts can be made to improve the quality of these programs at the community level. Firstly, 
efforts should be made to involve community members at the earliest stages of program planning and throughout 
the program implementation in order to better address needs and harness assets within the community context. 
Additionally, programs must be focused on the sustainability of interventions especially after programs are 
completed. As technology factors are sometimes impediments to positive WASH practices, the focus on 
sustainability is especially relevant for programs that involve physical resources in order to ensure their continued 
supply, maintenance, and use.  
These findings highlight the necessity to emphasize improved sanitation to complement improved water 
sources, reinforce handwashing with soap or ash at all critical handwashing times, and encourage new methods to 
ensure clean environments. Moreover, there is a need to strengthen the association between good WASH practices 
and child health.  As mothers do view teaching their children WASH practices, such as handwashing and 
sanitation facility-use, as a part of their nurturing maternal role, there is a key opportunity to reinforce this 
motivation to keep children healthy. Collaboration with nutrition and malaria prevention sectors may provide 
insights into successful communication strategies.  
Some of these areas can be addressed through a continuous quality improvement approach in WASH 
programs. This approach would provide an avenue to involve community members, leaders, stakeholders, and 
donors in the process of identifying problems and thinking of creative solutions. Additionally, by implementing 
small changes that are rapidly evaluated, programs can be adaptable to approach challenges in an efficient way. 
By tailoring solutions to the context, it is more likely that the solutions will be sustainably implemented, 
especially if community members and other stakeholders are involved. Therefore, WASH programs have the 
potential to be strengthened if their staff, partners, and beneficiaries are trained and implement quality 
improvement methods to improve their practices.    
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LIMITATIONS 
This research, like all studies, had several limitations. Firstly, the retrospective power analysis demonstrated that 
the sample size of 100 households was too few to produce adequately powered statistical findings.  This inadequate study 
design is in part due to the infeasibility of collecting a larger sample given the time constraints and lack of funding. 
Additionally, the random-walk sampling method allowed for households to be non-responsive as the surveyor would 
continue about the random walk to responsive households. Therefore, more difficult-to-reach households may be 
underrepresented. Also, community volunteers and sometimes village head men would assist in identifying households 
which allowed opportunity for them to direct the surveyor to preferable households rather than selecting them randomly. 
 Additionally, the interviewer was not a local Zambian and limitations existed in the potential discomfort of 
interviewees with an outsider and the use of different interpreters. As the surveyor is not fluent in the local language, 
some information, especially in the qualitative questions, could have been lost in the layers of translation. However, 
chosen interpreters were familiar with the community and well-versed in the local language. Attempts were made for the 
interview to be as private as possible. However, sometimes head men or other community members sat nearby and 
volunteers did not feel that it was culturally appropriate to ask them to leave. Therefore, interview privacy was not always 
maintained which has the potential to compromise the information given.  
These findings may also be biased by recall errors and desire to give socially-acceptable answers, though 
confirmation through direct observation of resources and behaviors was used to minimize these biases. Interviews were 
only conducted in the Makungwa district of the eastern province and are not generalizable to Zambia overall, and the 
sample size was relatively small which did not provide enough power to establish significance of findings. However, the 
findings are specific to the areas in which World Vision Zambia and other partners work and will be useful for future 
policy, programming, and interventions. 
CONCLUSION 
The current common WASH behaviors in the Makungwa district of the eastern province of Zambia demonstrate 
gaps and assets that need to be addressed. In order to improve WASH practices, it is necessary to transcend the individual 
and household level and address the community and societal levels in undertaking the contextual, psychosocial, and 
technology factors that influence behaviors. In order to do so, political support must be actualized into practice at the 
community, household, and individual levels. Funding must be directed towards sustainable programs that focus on the 
contextual and technology factors in addition to sensitization efforts in order to effectively encourage behavior change. 
There are potential opportunities to incorporate behavior change and quality improvement methodologies to improve the 
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Appendix II: Interview Guide 
 
WV-UNC Household Evaluation Form 
ACKNOWLEDGEMENT OF CONSENT:                                                                Date:                            Time: 
SECTION 1: IDENTIFICATION 
1.01: ADP  
1.02: ZONE  
1.03:  COMMUNITY/VILLAGE:   
1.04: UNIQUE HOUSEHOLD ID  
1.05: DATE OF INTERVIEW (DD/MM/YYYY)  
1.06: INTERVIEW START TIME (24H)  
1.07:  LANGUAGE SPOKEN in HOUSEHOLD:  (1) Bemba (2) Nyanja (3) Lozi (4) Tonga (5) 
Kaonde (6) Luvale and (7) Lunda (8) English 
 
1.08: How many members live and sleep in this household  
1.09: How many males? How many females? Male:               Female: 
 1.10: How many of the members of your household are under the age of 5?  
1.11: How many of the members of your household are between the ages of 5-12?  
1.12: How many of the members of your household are between the ages of 13-18?  
1.13: Are any of the children who live here not your child? Relative:       Non-Relative: 
 
SECTION 2: ACCESS TO SAFE WATER 
2.01a 
What is the primary source (main source) of drinking water for your 
household during the rainy season? (Check box next to the appropriate 
choice.) 
 Piped water into dwelling 
 Piped water into yard 
 Public tap 
 Borehole (with handpump/pump) 
 Protected dug well (closed)  
 Unprotected dug well (open) 
 Protected spring (closed) 
 Unprotected spring (open) 
 Rainwater collection 
 Water-selling cart or truck 
 Surface water 
 Bottled water or sachet 
 Other: ______________________ 
2.01b 
What is the primary source (main source) of drinking water for your 
household during the dry season? (Check box next to the appropriate 
choice.) 
 Piped water into dwelling 
 Piped water into yard 
 Public tap 
 Borehole (with handpump/pump) 
 Protected dug well (closed) 
 Unprotected dug well (open) 
 Protected spring (closed) 
 Unprotected spring (open) 
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 Rainwater collection 
 Water-selling cart or truck 
 Surface water 
 Bottled or sachet water 
 Other: ______________________ 
2.01c 
Do you use any sources for drinking water other than your primary 
water source? (If no, skip to 2.02.) 
Yes No 
2.01d 
   If yes to 2.01c, what secondary sources of drinking water does your 
household use during the rainy season? (Check boxes next to all that 
apply.) 
 Piped water into dwelling 
 Piped water into yard 
 Public tap 
 Borehole (with handpump/pump) 
 Protected dug well (closed)  
 Unprotected dug well (open) 
 Protected spring (closed) 
 Unprotected spring (open) 
 Rainwater collection 
 Water-selling cart or truck 
 Surface water 
 Bottled water or sachet 
 Other: ______________________ 
2.01e 
   If yes to 2.01c, what secondary sources of drinking water does your 
household use during the dry season? (Check boxes next to all that 
apply.) 
 Piped water into dwelling 
 Piped water into yard 
 Public tap 
 Borehole (with handpump/pump) 
 Protected dug well (closed)  
 Unprotected dug well (open) 
 Protected spring (closed) 
 Unprotected spring (open) 
 Rainwater collection 
 Water-selling cart or truck 
 Surface water 
 Bottled water or sachet 
 Other: _____________________ 
2.02 
What type of container do you store drinking water in? May I see the 




Narrow opening container (cannot fit whole 
hand in to touch the water)  
 Wide opening container 
 Container with spigot/tap 
2.03 
How is water taken out from the container? (Check box next to any that 
apply.) 
 Nothing (water directly poured i.e. spigot) 
 Jar 





 Other: ____________________ 
2.04 




Do you treat your water to make it safer for drinking? (If no, skip to 
2.07) 
Yes No 
2.06    If yes to 2.05, how do you treat the water? (Do not read choices  Boiling 
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aloud; check boxes next to all that apply.)  Chlorine 
 Filtration with a cloth 
 Ceramic filter 
 Other: __________________ 
2.07 






What length of time does one round trip to the water point take (time 
from household to water point, wait time, and including time from water 
point back to household)? 
[______________] min 
2.09a 
How many visits to the water point does your household make per day 
in the dry season (all members of households trips added together)? 
[_______________] visits 
2.09b 
How many visits to the water point does your household make per day 
in the rainy season (all members of households trips added together)? 
[_______________] visits 
2.09c Total amount of time dedicated to water collection per day? [______] min day 
2.10a 
Yesterday, what containers did your household use to carry water? 
Please show me the containers. How many times were each of these 
containers carried to the water point yesterday?   
[_______________] L per container OR 
                 _____L _____H _____W ________shape 
[________________] visits 
[_____________] Total L collected 
2.10b 
 Look at question 1.09. Divide the number of liters in 2.10 by the 
number of people who live in the household to get the number of 
l/day/person. 
[_______________] L/day/person 
2.11 Can you estimate how much water you use for:  
 Drinking 
 Cooking 
 Washing dishes 
 Bathing 




2.12 Does your household pay for water? If no, skip to 2.14 Yes No       Don’t Know 
2.13 
What is the monthly water fee for your household?(calculate the 
amount paid for water per month in USD) 
[________]K/Month [________] USD/Month 
2.14 
If you are running low on water and you are not able to get more water 
(i.e. the pump is dry, cannot leave home, etc.) what would you use your 
remaining water for? 
 
2.15 If it was easier to get safe, clean water, what would you use it for? 
 
 
2.16 What are the problems related to water in your community? 
 
 




SECTION 3:  ACCESS TO SANITATION 
3.01a What toilet facilities does the household use? (Check 
box next to any that apply.) 
 Flush toilet to piped sewer system 
 Flushed toilet to septic tank 
 Flushed toilet to pit latrine 
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 Flushed toilet to elsewhere (e.g. river, surface, etc.)  
 Ventilated improved pit latrine (VIP) 
 Pit latrine with slab 
 Pit latrine without slab 
 Composting toilet 
 Bucket 
 Hanging toilet 
 Community latrines  
 No facilities  
 Open defecation 
 Other: ______________________________ 
3.02 Is the sanitation facility on-plot (close to household)? Yes No Don’t know 
3.03a Is this facility shared with other families who are not 
relatives, other households? 
Yes No Don’t Know 
3.03b If yes to 3.02a, how many households (including your 
own) use this facility? 
[____________] households 
3.04 Is the sanitation facility for your household functional 
right now? 
Yes No Don’t know 
3.05 Has the sanitation facility been nonfunctional or 
unusable at any time in the past year? 
Yes No Don’t know 
3.06    If yes to 3.05, why was the facility nonfunctional?  Filled up 
 Caved in 
 Dirty 
 Other: __________________ 
3.07a Observation: Determine whether facility shows signs 
of recent use? 
Yes No Don’t Know 
3.07b Observation: Does the facility have hand hygiene 
supplies nearby? 
Yes  No Don’t Know 
3.07c Observation: Is there evidence of cracking or damage 
to the toilet pedestal or squat-slab? 
Yes No Don’t Know 
3.07d Observation: If there is a pit latrine, is the pit 
uncovered? 
Yes No 
3.07e Observation: Is there evidence that the pit or septic 
tank is full, overflowing, or allowing wastes to leak 
onto the ground? 
Yes No Don’t know 
3.07f Observation: Are excreta discharged directly to the 
ground or to an open sewer or gutter? 
Yes No Don’t know 
3.07g Observation: Are appropriate anal cleansing materials 
present? 
Yes No Don’t know 
3.08 Is someone in charge of cleaning this facility? Yes  No Don’t know 
3.09 How often is the facility cleaned?          ______times/week Don’t know 
3.10 Do people pay to use this facility? Yes No Don’t know 
3.11 Has any member of your household seen a person 
openly defecate in the past two-weeks? 
Yes No Don’t know 
3.12 The last time that the youngest child passed stools, 
what was done to dispose of the stools?  
 Child used toilet or latrine 
 Put/rinsed into toilet or latrine 
 Put/rinsed into drain or ditch 
 Thrown into garbage bin or pile 
 Buried 
 Left in the open 
 Not applicable 
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 Decline to state 
3.13 







SECTION 4: HYGIENE KNOWLEDGE AND PRACTICES 
4.01 When do you wash your hands?  (Do not read options. Check boxes 
next to any that are mentioned by respondent.)  
 After defecation 
 After cleaning or changing a baby 
 Before food preparation 
 Before eating 
 Before feeding a child 
 Other: ________________ 
4.02  If you were teaching a child to wash their hands, what would you tell 
them to do? (Do not read options. Check boxes next to all that are 
mentioned by respondent.) 
 Use of water 
 Use of soap or ash 
 Make contact between both hands 
 Use of a rubbing motion 
 Hygienic hand drying 
4.03a May I see what you use to wash your hands?    Handwashing facility 
 Tippy Tap 
 Sink in household 
 Bucket/Bowl 
 Other: ____________ 




 Hygienic hand drying materials 
 Other:____________ 
4.03c How do you dry your hands after washing?  Air dry 
 Disposable Towel/Cloth 
 Clean Towel/Cloth 
 Dirty Towel/Cloth 
 Pants/Skirt 
 Other:_________ 
4.03d    If handwashing facility, does the handwashing facility have access to 









4.03f    If handwashing facility, does the handwashing facility include 




4.04 Does the household have access to a rubbish pit for trash disposal? 
May I see it? 
Yes No 





4.05 Observation: How do you dry your clothes? May I see?  Clothesline 
 Trees 
 Over objects 
 Ground 
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 Other:_______________ 





SECTION 5: CHILD WELLBEING 
5.01 








Has any child in this household under the age of 5 had diarrhea in the past 
two weeks?  Yes No 
5.03 
If yes, how many children under five have had diarrhea in the household in 
the past two weeks?  
 
Number of children ___________ 
5.04 
What was the duration of each child’s diarrhea in days?  Total duration of diarrhea for all under fives 
in household ____________[days] 
5.05 








   If yes to 5.05, why did they miss school?  (check all that apply)  Needed at home to carry water 
 Water-related illness 
 Menstruating 
 Other: ______________________ 
5.07 Do you have the child health cards? I would like to record their weight. (Record in 5.08 for ALL children under 5) 
5.08 
ID # Age Sex Weight WFA Underweight? 
 
 M F  
  
 
 M F  
  
 
 M F  
  
 
 M F  
  
 
 M F  
  
 
5.09 How many children have you given birth to? Number of children ___________ 
5.10 Have any of these children died before the 
age of 5? 
Yes No 
5.11 If yes, how many? Number of children ___________ 
 
SECTION 6: DEMOGRAPHICS 
6.01 What is the highest level of school you have completed? (Check box 
next to the appropriate choice and indicate number of years attended.) 
(Mark 0 years in primary, if never attended school) 
 Primary (up to grade 6) Years: 
 Secondary (up to grade 12) Years: 
 University (above grade 12) Years: 
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Technical Institute (above 
grade 12) 
Years: 
 Non-formal education  Years: 
6.02 What is the highest level of school that your spouse has completed? 
(Check box next to the appropriate choice and indicate number of years 
attended.) 
 Primary (up to grade 6) Years: 
 Secondary (up to grade 12) Years: 
 University (above grade 12) Years: 
 
Technical Institute (above 
grade 12) 
Years: 
 Non-formal education Years: 
6.03 How much land does this household own (plot and farm)? Number of hectares: [____________] 
6.04 Does your house have electricity? (Check box next to the appropriate 
choice.) 
 Yes, connected to network 
 Yes, runs on private generator 
 
Yes, connected to network and runs on 
private generator 
 Yes, runs on solar panels 
 No 
 Don’t know 
6.05 Does your household own any of the following items? (indicate  number 





Refrigerator (If electricity) Number: 
Clock Number: 
Wristwatch Number: 
Television (If electricity) Number: 
Bed Number: 
Chair Number: 
Radio/cassette/CD player Number: 
Sewing machine Number: 
Air conditioner (If electricity) Number: 
Electric fan (if electricity) Number: 
Washing machine (if 
electricity) 
Number: 
Water heater (if electricity) Number: 
Electric stove (if electricity) Number: 
Microwave oven (if electricity) Number: 
Cellular phone Number: 
Ox cart Number: 
6.06 Do you keep any of the following animals? (Indicate number owned) Cows Number:  
Goats Number:  
Sheep Number:  
Pigs Number:  
Rabbits Number:  
Chickens/ Guinea Fowl Number:  
Ducks Number:  
Dogs Number:  
Other: ______________ Number:  
6.07 OBSERVE: What type of walls does this house have? (Check box next 
to the appropriate choice.) 
 Grass 
 Brick 
 Mud Bricks 
 Mud Plastered 
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 Wood 
 Cement or cinderblock 
 Other: ____________________________ 
6.08 OBSERVE: What type of roof does this house have? (Check box next to 
the appropriate choice.) 
 Tiles (Clay) 
 Metal sheeting/iron sheet 
 Asphalt or asphalt shingles 
 Plastic sheets 
 Plastic tarp 
 Grass 
 Other: ______________________________ 
6.09 OBSERVE: What is the main material of the floor inside all of the rooms 
of the house? 




 Other: _____________________________ 
6.10 OBSERVE: Is there visible excreta in the yard (30meter radius of the 
household)? (If yes, quantify with “number of faeces”) 
Yes No Number: 
SECTION 7: WRAP-UP QUESTIONS 
7.01: Is there anything else that you wished that I had asked about? Is 
there anything else you would like to talk about related to water, 
sanitation, and hygiene in your household or community? 
 
7.02: Do you have any questions for me?  
 
ENUMERATOR QUESTIONS:  
E.01.  Time finished survey (24 hour clock):  _________________________ Total amount of time: 
E.02.  Did the person answering the questions seem irritated or nervous during the interview? Yes  No 
E.03.  Did you feel that the respondent was being truthful?  Yes  Sometimes No 
 Specific questions?: 
E.04.  How would you rate the quality of this interview?  Good  Fair  Poor 
E.05.  How many people were present when you conducted this interview? Family:  Non:   Total: 
E.06.  Other comments:  
 
*Additional questions added to the survey for the last week of data collection included:  
How does water access, or lack thereof, affect your children? 
How do the problems related to water affect your children? 
How do the problems related to cleanliness, sanitation, or toilets affect your children? 
How do unclean environments affect your children? 
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Appendix III: Consent Form 
 
WV-UNC Household Consent Form 
University of North Carolina at Chapel Hill 
Consent to Participate in a Research Study 
Adult Participants  
Consent Form Version Date: 28/5/14 
IRB Study # 14-1071 
Title of Study: Midterm Evaluation for World Vision's Africa Programs 
Principal Investigator: Lindsay Breithaupt 
Principal Investigator Department: Maternal and Child Health 
Principal Investigator Phone number: (404) 388-9120 (US); +260 (0)97-662-1475 (Zambia) 
Principal Investigator Email Address: bever@email.unc.edu 
Funding Source and/or Sponsor: World Vision 
_________________________________________________________________ 
 
What are some general things you should know about research studies? 
You are being asked to take part in a research study.  To join the study is voluntary. 
You may refuse to join, or you may withdraw your consent to be in the study, for any reason, without penalty. 
 
Research studies are designed to obtain new knowledge. This new information may help people in the future.   You may not receive any direct 
benefit from being in the research study. There also may be risks to being in research studies.  
 
Details about this study are discussed below.  It is important that you understand this information so that you can make an informed choice about 
being in this research study.  
 
You will be given a copy of this consent form.  You should ask the researchers named above, or staff members who may assist them, any questions 
you have about this study at any time. 
 
What is the purpose of this study? 
The University of North Carolina, along with World Vision and the health sector are interested in water, sanitation, and hygiene problems in your 
community. We are trying to determine what the potential problems with water, sanitation, and hygiene are in your community. We would like to talk 
to you for about 30 minute concerning the water you use about health issues connected with the quality of water, sanitation, and hygiene in your 
household. The answers you give us will help World Vision plan projects.  
 
Are there any reasons you should not be in this study? 
There is no other reason you should not be in this study.  
How many people will take part in this study? 
A total of approximately 100 people will take place in this study in Makungwa region of Zambia.  
How long will your part in this study last? 
The total length of this questionnaire is approximately 30 minutes.  
 
What will happen if you take part in the study? 
Today, we will ask you questions about you and your family members, you water supply, how you handle water, the health of you and your family, 
and other questions about sanitation and hygiene. These questions will take no more than 30 minutes.  
What are the possible benefits from being in this study? 
Research is designed to benefit society by gaining new knowledge. The benefits to you from being in this study may be that services around water, 
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sanitation and hygiene where you live are improved.   
 
What are the possible risks or discomforts involved from being in this study? 
There are no known risks in taking part in this study.  
 
What if we learn about new findings or information during the study?  
You will be given any new information gained during the course of the study that might affect your willingness to continue your participation.  
 
How will information about you be protected? 
Your privacy and confidentiality will be stored separately in a secure location, and names will not be recorded. Participants will not be identified in 
any report or publication about this study. The enumerator who is filling out this questionnaire is to maintain confidentiality. Any known abuses of this 
confidentiality should be reported to the researchers on the front of this form. 
What if you want to stop before your part in the study is complete? 
You can withdraw from this study at any time, without penalty.  The investigators also have the right to stop your participation in the unlikely event 
that the entire study has been stopped. 
 
Will you receive anything for being in this study? 
Your information will be used to improved water, sanitation and hygiene programming in the country where you live. 
Will it cost you anything to be in this study? 
It will not cost you anything to be in this study.  
 
Who is sponsoring this study? 
This research is funded by World Vision. This means that the research team is being paid by World Vision for doing the study.  The researchers do 
not, however, have a direct financial interest with the sponsor or in the final results of the study. 
 
What if you have questions about this study? 
You have the right to ask, and have answered, any questions you may have about this research. If you have questions about the study,complaints, 
concerns, or if a research-related injury occurs, you should contact the researchers listed on the first page of this form. 
 
What if you have questions about your rights as a research participant? 
All research on human volunteers is reviewed by a committee that works to protect your rights and welfare.  If you have questions or concerns about 
your rights as a research subject, or if you would like to obtain information or offer input, you may contact the Institutional Review Board at 919-966-
3113 or by email to IRB_subjects@unc.edu. 
Participant’s Agreement:1 




1. If participant is illiterate, enumerator will read and explain the consent form and ask for verbal consent. Verbal consent will be noted.  
  
 ___________________________ 










Printed Name of Research Participant   
_______________________________ 
Printed Name of Research Team Member  
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Appendix IV: Opening Script and Explanation of Consent 
Introduction and Consent Explanation Script 
 My name is Lindsay. I am working with World Vision to learn about water, sanitation, and hygiene behaviors in your 
community.  
 I would like to ask you some questions about your family, your household and water, sanitation, such as latrine-use, and 
hygiene, such as handwashing. I will also ask some questions about your children’s health.  
 We are expecting this interview to last about 30 minutes.  
 I have a form that explains this research. Would you like to read it? Or would you like for me to read and explain it to you? 
 World Vision is sponsoring this survey and about 100 people from Eastern Province will be interviewed.  
 The interview will not cost you anything, other than 30 minutes of your time.  
 I will be using the information from this conversation to write a report for World Vision so that they can better address the 
water, sanitation, and hygiene problems in your community.  
 I want you to feel as comfortable as possible. All of your answers will be private. Your name will not be recorded.  
 You do not have to answer any questions that you do not want to, and you can stop the interview at any time without any 
penalty – just say so.  
 Do you have any questions? If you do have any questions, please do not hesitate to ask, even while the survey is taking place  




 I know that some of these questions may seem simple or obvious but I am not from here and I am trying to learn and 
understand as much as possible.  
 I want to learn from you. You are the expert! 
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Appendix V: Health Post-Specific Disease Burden 
for Children Under Five 
 
Most Prevalent Diseases for Under-five Children 
by Health Post for January – March 2014 
Madzimoyo  Health Post 
Rank Disease Prevalence 




3 Diarrhea 119 










2 Malaria 219 




5 Trauma 32 
Msekera  Health Post 




2 Malaria 239 




5 Skin Disease (Infectious) 13 
Kasenengwa Health Post 




2 Diarrhea 133 
3 Malaria 96 
4 






Kamlaza Health Post 




2 Diarrhea 283 




5 Trauma 53 
Katondo Health Post 




2 Malaria 192 




5 Pneumonia 16 
Chiwoko Health Post 
Rank Disease Prevalence 








5 Throat Disease 67 
Kwenje Health Post 




2 Malaria 422 
3 Diarrhea 126 
4 Eye Disease (Infectious) 100 
5 Pneumonia 99 
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Appendix VI: Additional Information on Behavior Change Theory and Programs 
Behavior Change Theories 
Social Cognitive Theory
33 
Bandura’s social cognitive theory proposes that people are driven not by inner forces, but by external 
factors. This model suggests that human functioning can be explained by an interaction of behavior, personal and 
environmental factors, known as reciprocal determinism. Environmental factors represent situational influences 
and environment in which 
behavior is preformed while 
personal factors include instincts, 
drives, traits, and other individual 
motivational forces. Several 
constructs underlie the process of 
human learning and behavior 
change and may be used in 
intervention strategies: 
 
• Self-efficacy — a judgment of one’s ability to perform the behavior. 
• Outcome Expectations — a judgment of the likely consequences a behavior will produce. The 
importance of these expectations (i.e., expectancies) may also drive behavior. 
• Self-Control — the ability of an individual to control their behaviors. 
• Reinforcements — something that increases or decreases the likelihood a behavior will continue. 
• Emotional Coping — the ability of an individual to cope with emotional stimuli. 
• Observational Learning — the acquisition of behaviors by observing actions and outcomes of others’ 
behavior. 
How can this theory inform your practice? 
• In order to increase levels of self-efficacy, it is important to provide resources and support to raise 
individual confidence.  
• Even when individuals have a strong sense of efficacy, they may not perform the behavior if they have 
no incentive. Therefore, it may be important to provide incentives, rewards, or other motivations in order 
to encourage behavior change.  
• Shaping the environment may encourage behavior change. This concept may include providing 
opportunities for behavioral change, assisting with those changes, and offering social support. It is 




Social Cognitive Theory Model 
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Theory of Planned Behavior
33 
The theory of planned behavior suggests that behavior is dependent on one’s intention to perform the 
behavior. Intention is determined by an individual’s attitude (beliefs and values about the outcome of the 
behavior) and norms (beliefs about what other people think the person should do, including general social 
pressure).  
Behavior is also 
determined by an individual’s 
perceived behavioral control, 
such as their perceptions of 
their ability or feelings of self-
efficacy to perform the 
behavior. This relationship is 
typically dependent on the type 
of relationship and the nature 
of the situation.  
How can this theory inform 
your practice? 
• Intention has been shown to be the most important variable in predicting behavior change, suggesting 
that behaviors are often linked with one’s personal motivation. This suggests that it may be important to 
present information to help shape positive attitudes towards the behavior and stress subjective norms or 
opinions that support the behavior. 
• For perceived behavioral control to influence behavior change, a person must perceive that they have the 
ability to perform the behavior. Therefore, perceived control over opportunities, resources, and skills 




The Information-Motivation-Behavior Skills (IMBS) model conceptualizes the psychological determinants of 
preventive behavior and provides a general framework for understanding and promoting prevention across 
populations and preventive behaviors of interest. The model is rooted in an analysis and integration of theory and 
research in the HIV prevention and social-psychological literatures. The IMB model asserts that HIV prevention 
information, HIV prevention motivation, and HIV prevention behavioral skills are the fundamental determinants 
of HIV preventive behavior. To the extent that individuals are well informed, motivated to act, and possess the 





Theory of Planned Behavior Model  
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How can this theory inform your practice? 
 Prioritizing elicitation of existing levels of prevention information, motivation, behavioral skills, and health 
promotion behavior from the population of interest in order to form the intervention 
 Designing interventions and implementations by targeting identified gaps in prevention promotion 
information, motivation, skills and behaviors 
 Evaluating the intervention impact not only on the observed behaviors but also the information, motivation, 





Social comparison theory centers on the belief that there is a drive within individuals to gain accurate 
self-evaluations. The theory explains how individuals evaluate their own opinions and abilities by comparing 
themselves to others in order to reduce uncertainty in these domains, and learn how to define oneself in 
comparison to others. These comparisons are done through a series of positive (upward) and negative (downward) 
comparisons between people. Individuals make upward comparisons, whether consciously or subconsciously, 
when they compare themselves with an individual or group that they perceive as superior in order to improve their 
own self-perception. In an upward social comparison, people want to believe themselves to be part of this superior 
group and can be utilized to catalyze positive change. Downward social comparison is a defensive tendency used 
in order to self-evaluate. During downward social comparison, a person compares themselves to another 
individual or group that they consider to be worse off than themselves in order to feel better about themselves or 
personal situation by disassociating themselves from the inferior. Social comparison is moderated through self-
esteem, mood, and competition.  
How can this theory inform your practice? 
 Utilizing messages that target communities’ sense of social comparison. It is important that these 
messages are not targeted towards individuals but rather the community as a whole.  
 Emphasizing the multiple strengths of the community to facilitate upward comparisons. 
Information-Motivation-Behavior Skills Theory Model (HIV) 
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Additional Behavior Change WASH Programs 
Community-Led Total Sanitation (CLTS)
30
  
*Quoted from the CLTS Website* 
What is CLTS? 
Community Led Total Sanitation (CLTS) is an innovative methodology for mobilising communities to completely 
eliminate open defecation (OD). Communities are facilitated to conduct their own appraisal and analysis of open 
defecation (OD) and take their own action to become ODF (open defecation free). 
At the heart of CLTS lies the recognition that merely providing toilets does not guarantee their use, nor result in improved 
sanitation and hygiene. Earlier approaches to sanitation prescribed high initial standards and offered subsidies as an 
incentive. But this often led to uneven adoption, problems with long-term sustainability and only partial use. It also 
created a culture of dependence on subsidies. Open defecation and the cycle of fecal–oral contamination continued to 
spread disease. 
In contrast, CLTS focuses on the behavioural change needed to ensure real and sustainable improvements – investing in 
community mobilisation instead of hardware, and shifting the focus from toilet construction for individual households to 
the creation of open defecation-free villages. By raising awareness that as long as even a minority continues to defecate in 
the open everyone is at risk of disease, CLTS triggers the community’s desire for collective change, propels people into 
action and encourages innovation, mutual support and appropriate local solutions, thus leading to greater ownership and 
sustainability. 
Context 
In 2010, some 1.1 billion people were practicing open defecation and 2.5 billion lacked access to improved sanitation, 
almost all in developing countries and predominantly in rural environments. Access to toilets is sharply skewed, with the 
lowest income quintiles having by far the least access and the least improvement over recent decades. In addition, lack of 
privacy for women for defecation, urination and menstrual hygiene, and the shame of being seen, are major gender 
discriminations in South Asia and elsewhere. 
Origins 
CLTS was pioneered by Kamal Kar (a development consultant from India) together with VERC (Village Education 
Resource Centre), a partner of WaterAid Bangladesh, in 2000 in Mosmoil, a village in the Rajshahi district of Bangladesh, 
whilst evaluating a traditionally subsidised sanitation programme. Kar, who had years of experience in participatory 
approaches in a range of development projects, succeeded in persuading the local NGO to stop top-down toilet 
construction through subsidy. He advocated change in institutional attitude and the need to draw on intense local 
mobilisation and facilitation to enable villagers to analyse their sanitation and waste situation and bring about collective 
decision-making to stop open defecation. 
 
Spread 
CLTS spread fast within Bangladesh where informal institutions and NGOs are key. Both Bangladeshi and international 
NGOs adopted the approach. The Water and Sanitation Programme (WSP) of the World Bank played an important role in 
enabling spread to neighbouring India and then subsequently to Indonesia and parts of Africa. Over time, many other 
organisations have become important disseminators and champions of CLTS, amongst them Plan International, UNICEF, 
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WaterAid, SNV, WSSCC, Tearfund, Care, World Vision and others. Today CLTS is in more than 50 countries in Asia, 
Africa, Latin America, the Pacific and the Middle East, and governments are increasingly taking the lead in scaling up 
CLTS. At least 16 national governments have also adopted CLTS as national policy. 
CLTS and the MDGs 
CLTS has a great potential for contributing towards meeting the Millennium Development Goals, both directly on water 
and sanitation (goal 7) and indirectly through the knock-on impacts of improved sanitation on combating major diseases, 
particularly diarrhoea (goal 6), improving maternal health (goal 5) and reducing child mortality (goal 4). 
CLTS and health 
Open defecation is implicated in a formidable range of endemic infections – not just diarrhoeas, but also tropical 
enteropathy, malabsorption of nutrients in the gut, ascaris, tapeworms and other intestinal parasites, hookworm, the 
hepatitises, liver fluke, schistosomiasis, trachoma and zoonoses. As a result of these, infant and child undernutrition and 
stunting are also aggravated. CLTS opens up the possibility of tackling and mitigating all of these bad effects 
simultaneously, the more so by focusing on the total of total sanitation, and contributing to and enhancing the dignity and 
wellbeing not just of the better off, but of all women, children and men. 
CLTS and livelihoods improvements 
In addition to creating a culture of good sanitation, CLTS can also be an effective point for other livelihoods activities. It 
mobilises community members towards collective action and empowers them to take further action in the future. CLTS 
outcomes illustrate what communities can achieve by undertaking further initiatives for their own development. 





*Quoted from the BRAC-WASH Website* 
Active since 2006, the WASH programme provides hygiene education and increased access to water and sanitation in 250 
sub-districts of Bangladesh. It also complements efforts of the Bangladesh government in its water and sanitation 
interventions. The programme is currently providing access to sanitation to 28.6 million people, safe water options to 1.9 
million people and ongoing hygiene education to 63.6 million people.  
 
Village WASH committees 
At the core of the programme are the village WASH committees (VWCs). Each committee is made up of 11 members – 
six women and five men – representing all stakeholder groups. Each VWC conducts bimonthly meetings to assess the 
existing water and sanitation situation of the entire village and identify issues that need urgent action. They select sites for 
community water sources, collect money and monitor the latrine usage and maintenance. The committee members are 
responsible for identifying ultra poor households in their communities that need BRAC’s assistance and grants from 
Bangladesh government’s annual development programme. The committee members are also responsible for selecting 
poor households which qualify for microloan support to install sanitary latrines and tube wells. To strengthen the capacity 
of VWCs, two key members from each committee (one woman and one man) are provided leadership training at a BRAC 
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facility. As of date, more than 65,000 VWCs have been formed. 
 
Extension and expansion of WASH 
BRAC’s WASH programme started its second phase (WASH II) in October 2011, in 20 new sub-districts of Bangladesh, 
which were challenging and expensive areas to work in. Meanwhile it continued working in the existing 150 sub-districts 
from the first phase (WASH I) to ensure that the gains made during that phase are sustained. WASH II ensures improved 
access to sanitary toilets for two million people and promotes hygiene to 4.2 million people. The programme also 
improved water services and its use for half a million people in these sub-districts. Moreover, five new sub-districts have 
been included due to low sanitation coverage in another project – “Innovation in Sustainable Sanitation” – to cover three 
million people. 
 
Since July 2012, the third phase (WASH III) began to expand its working areas in 73 new sub-districts under the BRAC 
DFID/ AusAid Strategic Partnership Agreement (SPA). The project aims to increase access to sanitation for five million 
people and to provide water facilities to half a million by following the same strategy as WASH I. 
 
In 2013, two sub-districts among the original 150 were each split in half and two new ones were formed. As a result, the 
total number of programme areas covered by WASH is 250 sub-districts. 
Hygiene  
Installation of water supply systems and sanitation facilities are not enough to improve people’s health – good hygiene 
practices are essential to serve that purpose. WASH adopted a number of practical approaches to promote hygiene 
messages that are based on socioeconomic and hydrogeological conditions, culture and existing practices. Cluster 
meetings using the proper communication tools create awareness about the use of safe water, sanitary latrines and good 
hygiene practices. Imams of mosques are trained to promote hygiene activities to reach out to people through religion. 
Local folk media and popular theatre teams are used to deliver crucial WASH messages to communities by incorporating 
hygiene issues in their drama scripts. 
 
Cluster meetings  
Several different cluster meetings are held separately for men, women, adolescent boys and girls, and children to spread 
hygiene education at all levels. These meetings are conducted by designated field staff, and key messages on good 
hygiene behaviour are shared. To make sure that all the households in a given village receive the information conveyed, 
the meetings are organised in small groups and the participation of members from each invited household is ensured.  
 
Moreover, as each of these groups play different roles in the society reaching out to them separately helps behavioural 
change messages to be communicated in more effective ways. Messages are tailored to what each group is most interested 
in, for example, by appealing to mothers by informing them of the benefits of good hygiene on their children’s health. 
Likewise, as children are very effective carriers of messages to their families and society, it is effective to have separate 
sessions to create awareness among them.  
 
Training of imams  
As the majority of the Bangladeshi population is Muslim, reaching out to the rural population through religion is an 
effective means of spreading hygiene messages. Mosques, where the Muslim community gathers to offer prayers, have a 
significant influence on the religious rural population. Thus, khutba (sermon) guidebooks have been developed based on 
verses from the Quran and Hadith that refer to cleanliness and hygiene. Over 18,000 imams, who happen to be the key 
religious and opinion leaders in rural Bangladesh, have been trained on hygiene promotion, and are delivering these 
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messages during the Friday Jummah prayers. 
 
Menstrual hygiene management  
Menstrual hygiene is a topic surrounded by taboos and superstitions, and a matter which is often avoided in rural 
Bangladesh. Practices such as using rags instead of sanitary napkins still take place, and superstitious beliefs, such as 
eating less during menstruation, still exist. The programme has taken several steps to improve these issues. BRAC health 
volunteers sell sanitary napkins door to door. BRAC’s sanitary napkin production centre has been supplying affordable, 
biodegradable napkins since 1999, to meet the public health needs of poor women and girls in rural areas.  
 
In BRAC WASH programme areas, school teachers hold regular menstrual hygiene sessions, which were initially 
conducted by the programme staff. The programme assistants discuss menstrual hygiene issues when they hold cluster 
meetings for women and adolescent girls. They also educate women and girls on issues like eating healthy and iron-rich 
food during their menstrual periods. Women who cannot afford to buy sanitary napkins, and still have to use rags, are 
taught to wash the rags thoroughly with soap and dry them under sunlight. Through these meetings, women and 
adolescent girls not only learn, but also speak up about menstrual hygiene issues, something that was nearly unthinkable 
even a few years ago.  
 
The programme’s endeavours are helping to eliminate cultural taboos and superstitions surrounding menstrual hygiene, 
and improving the lives of women and adolescent girls in rural Bangladesh.  
 
Mobilising health volunteers, local folk media and popular theatre teams 
Among BRAC’s health volunteers, over 14,000 have been trained to deliver crucial WASH messages. In addition, local 
folk media and popular theatre teams are used to deliver these messages to communities by incorporating hygiene issues 
in their drama scripts. This has been found to be very popular and effective among rural populations, and plays an 
important role in putting sustainable impact on people’s minds.  
 
Program Saniya (Happy, Healthy, Hygienic)
32 
 *Quoted from the Program Saniya website* 
The Saniya approach was first developed and tested in Burkina Faso in Bobo-Dioulasso between 1995 and 1998. Saniya 
means cleanliness in the local language Dioula. The objective of Saniya is to reduce diarrheal disease in children. It was 
developed as a response to research findings from the town of Bobo Dioullaso that the main causes of high diarrhea 
incidence were the failure to dispose of children’s faeces effectively and the failure of mothers and care takers to wash 
their hands with soap after contact with feces. 
The Saniya approach holds that an effective hygiene promotion program must be based on what people know, what they 
do and what they want. Hence, formative research is used to answer these questions as shown in the table below. 
Furthermore, it aimed to promote a small number of safe hygiene practices, was based on the existing local motivation for 
hygiene, and used local channels of communication to reach the target groups. 
The results of the formative research are then used to develop and fine-tune the messages for the hygiene communication 
campaign and to promote them using the appropriate communication channels; in this case radio, theater groups, health 
staff and teacher training in hygiene promotion and face-to-face domestic visits. 
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KEY QUESTIONS PROCESS INPUTS PROGRAMME DESIGN 
Which specific practices are placing 
health at risk? 
What people know, do 
and want 
Decide on feasible target practice 
Who carries out the high-risk practices? Identify target audience 
Who could motivate these people to adopt 
safer hygiene practices? 
What the hygiene 
workers know? 
Devise effective motivational strategies and 
messages 
How can the program communicate 
effectively with these groups? 
Establish appropriate communication channels and 
design health promotion materials 
Some important lessons from the formative research were that the aesthetic and social incentives for hygiene amongst the 
target audience (in this case, mothers with small children) were more powerful than those stressing the need to avoid 
diarrhea. Hence, messages were built around these ideas. 
Some advantages of the SANIYA approach 
 The Saniya approach focuses on promoting a small number of safe hygiene practices. Safe disposal of children’s 
excreta and washing hands with soap after contact with fecal matter. This focus reduces the number of messages 
to be promoted which will increase the likelihood of beneficiaries picking up the message and changing behavior, 
in comparison with attempting to promote a multitude of messages around water and sanitation which often 
dilutes the impact. 
 The formative research is flexible and can be easily adapted to different research questions. It provides solutions 
from interaction with the community while being relatively time efficient. 
 The communication campaign is based on information provided by the beneficiaries, and the messages developed 
reflect their priorities and rationale. This participatory approach targets a specific focus group/s. 
Although this approach has only been tested in one city, its principles can be applied to work at a larger scale. Most of the 
mass media activities such as radio and health staff and teacher training are easily taken to scale; other activities like 
theatre groups and domestic visits will depend on funding and professional staff. 
Some disadvantages of the SANIYA approach 
 The formative research requires highly trained and experienced field researchers who can facilitate delicate 
discussions on what motivates people’s behavior. It may be difficult to find such researchers, and additional 
training will be needed to improve certain research skills. 
 The approach relies on a mix of different types of promotion from mass media like radio to house to house visits. 
Monitoring these activities becomes an important part of the program which needs adequate resources. 
 
 
